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Chemical Fact Sheet* ACETONE July 1984 - Version I 

The information in this sheet applies to workplace exposure resulting from processing, 
manufacturing, storing or handling and is not designed for the population at large, Any 
generalization beyond occupational exposures should not be made. The best industrial 
hYgiene practice is to maintain concentrations of all chemicals at levels as low as is 
:actical, 

Chemical Names: Propanone, dimethylketone, beta-ketopropane; CAS 67-64-1, 

( Trade Names: None found. 

Uses: A solvent for paints, plastics and rubber; general cleaning agent for oils and 
greases; intermediate in the production of ketones, 

PHYSICAL INFORMATION 

Appearance: Clear, colorless liquid, 

Odor: Pungent. t·1inimum Detectable by Odor: 47 ppm. 

Behavior in Water: Soluble. 

Evaporation: Rapid. 

HEALTH HAZARD INFORMATION 

OSHA Standard: Average 8 hour exposure --1,000 ppm. 

NIOSH Recommended Limit: Average 8 hour exposure 250 ppm. 

( ACGIH Recommended Limit: Average 8 hour exposure-- 750 ppm. 

Short Term Exposure: 

Inhalation: Levels of 300 ppm have cause irritation of eyes, nose and throat. 
Levels of 500 to 1,000 ppm for 6 hours have caused, in addition, general weak
ness and heaviness of the eyelids. Exposures of 12,000 ppm for a few minutes 
may cause weakness in arms and legs and fainting. 20,000 ppm may be fatai on 
brief exposure. 

Skin: Liquid acetone may cause drying of the skin, irritation, redness, and an 
increased chance of infection. 

Eyes: Irritation has been reported at 500 ppm after 3-6 hours. Splashes into 
the eye may result in swelling, irritation, damage to the cornea and blindness. 

Ingestion: 20 ml (2/3 fluid ounce) may result in excess salivation, nausea, 
vomiting, stomach pain and possible liver and kidney damage. 200 ml (7 fluid 
ounces) has resulted in these symptoms and, additionally, swellinq of the throat, 
sores in the mouth and throat, shallow breathing and coma. Although 200 ml has 
been survived with prompt medical attention, death may occur from as little as 
100 ml (3>, fluid ounces). 

Long Term Exposure: 
Levels of 500 to 1,000 ppm can produce eye irritation after 3 hours. Daily ex
posures at this level have resulted in irritation of throat and lungs, dizziness, 
and inflammation of stomach and intestines. 

*Prepared by the Bureau of Toxic Substance Assessment, New York State Department of Health. 
For an explanation of the terms and abbreviations used, see "Toxic Substances: How Toxic 
is Toxic" available from the New York State Department of Health. 



Acetone 
Ef4ERGENCY AND FIRST AID INSTRUCTIONS 

Inhalation: Move victim to fresh air. Administer oxygen or artificial respiration 
as required. Seek medical attention, if necessary. 

"kin: Remove soaked clothina. Wash affected area with larqe amounts of water. Seek 
medical attention, if-required. -

Eyes: Wash with large amounts of water immediately. Seek immediate medical attention. 

Ingestion: Seek immediate medical attention. 

Note to Physician: Blood, urine and expired air analysis have been used as an index 
of exposure. 

FIRE AND EXPLOSION INFORMATION 

General: Highly flammable; can form explosive mixtures in air. Will ignite at 0°F 
-ls0 c). 

Explosive Limits: Upper- 13%, lower- 2.1%. 

Extinguisher: Carbon dioxide, dry chemical or alcohol foam. 

REACTIVITY 

Conditions to Avoid: Heat and flame. 

( 

i~aterials to Avoid~ Viole(1t and exp1o::,·ive n~ctCt.IUrt:;) mcty uccur when acetone contacts 
potassium tert-butoxide, sulfuric acid-dichromate solution, or chloroform in 
the presence of a strong base (i.e., potassium hydroxide). May react violently 
with oxidizing agents such as chlorine, permanganate, dichromate or peroxides. ( 

PROTECTIVE MEASURES 

Storage and Handling: Store in cool, ventilated area away from fire hazard. Acetone 
will dissolve plastic items such as eyeglass frames pens and pencils, and some 
sythetic fabrics such as rayon. 

Engineering Controls: Provide adequate ventilation. Sinks, showers and eyewash stations 
should be available. 

Protective Clothing (Should not be substituted for proper handling and engineering controls): 
Wear rubber gloves, apron and goggles that are impervious to acetone if contact with 
acetone is likely. 

Protective Equipment: For levels up to 2,500 ppm, use a gas mask with an organic vapor 
canister, a Type C supplied-air respirator with a full facepiece, or a self
contained breathing apparatus with a full facepiece. For levels greater than 2,500 
ppm, use a self-contained breathing apparatus with a full facepiece in a positive 
pressure mode or a combination Type C supplied-air respirator with a full faceoiece 
in pressure-demand mode with a positive pressure auxiliary air supply. 

PROCEDURES FOR SPILLS AND LEAKS ~ 

Get all workers out of spill area. Put on respirator and other protective clothing. 
Eliminate sources of flame. Ventilate area to remove fumes and maintain levels below 
xplosive limits. For final disposal, contact your regional office of the New Yor'c: 
~tate Department of Environmental Conservation. For more information: Contact the 
Industrial Hygienist or Safety Officer at your worksite or the New York State Depart
ment of Health, Bureau of Toxic Substance Assessment, Empire State P1aza, Tower 
Building, Albany, New York 12237. 
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BENZENE 

Executive Summary 

CAS NUHBER: 0007l-Y3-2 
Benzene is a clear, colorless, highly flam

!llable liquid. lt is a nonpolar solvent with an 
odor characteristic of aromatic hydrocarbons. 
Produced connnercially from coal since 1948 and 
from petroleum Since 1941, benzene is currently 
produced in the L.S. by the catalytic reforming 
of petroleum. f1fty percent of all benzene 
produced is used in gasoline. The primary inter
est in benzene is its toxicity to man. Federal 
regulations require the reporting of all benzene 
spills exceeding 1000 pounds (454 kilograms) or 
136 gallons (515 liters). North Carolina re
IJUires the reporting of all spills if they occur 
near "''aler. 

Health Effects 
ACUTE. Benzene causes acute toxic effects 

on the central nervous system. The primary_ route 
of exposure is by inhalation. Single exposures 
to benzene in the air at 20,000 ppm have proven 
fat a I "'':i thin 50 to 10 minutes. Death is usually 
due to respiratory or cardiac failure. At lower 
levels, headaches, nausea, staggering gait, 
paralysis, convulsions, and unconsciousness are 
observed. 

CARCINOGENICITY. There is substantial 
epidemiological evidence that benzene may cause 
leukemia in humans. However, no validated animal 
model has yet been developed for benzene as a 
carcinogen. Benzene has been designated an 
industrial substance suspect of carcinogenic 
potential by ACGin. 

MUTAGENICITI'. Ample evidence exists that 
benzene exposure causes chromosomal aberrations 
1.n animals and humans which are probably heri
table if they occur in the germinal cells. EPA 
(Cararcinogen Assessment Group) suggests that 
somatic mutations may occur at benzene concentra
tions as low as 1 ppm in air. 

TERATOGENICin-. While some animal studies 
have reported a teratogenic effect, a Consumer 
Product Safety Commission review concluded that 
existing animal data do not sho"'' benzene to be a 
tt>r.otoge!l 

CJIRGNIC. Tne health effects of chronic 
c>xposlJrt' to bcnzer,e are by far the most ser1ous 
-:"ll any of the common hydrocarbon solvents. 
Benzt·ne h:~s been sho....,n to cause leukemia, destroy 
large n·.-'~ blood cells, reduce the v.'hile blood 
cell r·•unt and cause aplast1.c anem1.a. Most. 
deatbs have resulted from exposures to levels 
exceeril ng 20CJ pprr •. :-hough blood changes have been 
rPported 1n >-"ork,·~s exrosed at levels below lOG 
ppm. \oiorke:rs •·Y 1"•sed to benzene concentrations 
between 300 and 700 ppm consistently show marked 
blood disorders. 

Liquid benzene on the skin may cause ery
thema and 'l1st.enng, and a dry scaly dermatit1s 
may develop on prolonged or repeat.ed exposure. 
li accidenLiy 1ngest.ed, Denzene may c<1use UICt'r

atJOll 0f lhl gast=:Lntestinal mucu~8. 

~_ccup;c:_~-.lonal ftc.:o~ __ :_· 
Tne Amer1can Conference of 

lndttstrial HygH'n:;,st.s (ACGIH) has 

Prepared June 192: 

Governmental 
established <:: 

Threshold Limit Value for worKroom 21r ltime
weighted average concentration u~der ~~ict il is 
believed that all workers may be repeatedly 
exposed day after day without ac,:erse effect) of 
10 ppm (30 mg/cu m). This is the s.::me as tbe 
current OSHA standard for a tu~.e-~o·elz!"lted aver
age. However, OSHA issued a more str1nger1t 
standard of 1 ppm in 1977, but t..tus ..,-as revoked 
by court in 1981. 

Routes of Human Exposure 
OCCUPATIONAL. It has beeL estimated that 

65% of all benzene used in the LS. lS 1n the 
production of ethylbenzene and pi::lenu~. "i-iorkers 
in these industries are at high r1sk ci exposure. 
The National Institute for Occupat1c:~al Safety 
and Health (NIOSH) requires tr_::,t e,·ery worker 
subject to exposure to benzene must have uruw 
sampling and analysis at quan-:r1y J.ntervals. 

AMBIENT. EPA has assigne: pr1or1t1es to 
atmospheric sources of benzene e.u:1ssic:.: 
High priority sources -

Ethylbenzene/styrene manufacture 
Coke by-product plant 
Benzene storage vessels 
Maleic anhydride plants 
Chemical plants/petroleum rehner-y fugitive 

emissions 
Low priority sources -

Gasoline Marketing (service staticns, 
Other chemical plants (ethy:...ene, chloroben

zene, nitrobenzene, alkyl benzenes. etc.) 
Solvent users (rubber producL mac~iacturing, 

adhesives, inks, paints). 
CONSUMER. Along with ambie~t a1~ exposures 

(self-service gasoline delive!-y), ngarettes 
(average 90 micrograms per cigarett-e! ar.d food 
appear to constitute the major exposure routes to 
benzene for the general populatiDr .. \o,'b_.:;.le data on 
benzene in food are limited, ~tJe cc:em1cal has 
heen ~etected in nearly all c~1or fooc cate
gories. 1t has also been detec:,::j m:...:-.~CJJl:ll 
tap water at 0.1 to 0.3 mg/lite:-

E_nvironrnenta1 Significance 
. - The half-llfe of benzene ir. 2.:.r :.s esumated 

to be 7 days and bet~'een one he_:- ar:.: l ,.·eek in 
environmental \o.'aters. A biocon::~:1tr2:..1or. fact.or 
of 5.21 has been calculated on :..r.e t2s1s of the 
octanol/water partition coeffic1~=: 

Acute tox1city to freshwa:..e::- a~_ac:: hfc 
occurs at concentrations as lo1- 2? rr.~ l and 
to saltwater aquat1c life at c::oc:e:-:::-c.t:~·n.s a:· 
lo'n' as 5.1 mgil. Senslt1ve Sf:<:""s rr.a·: sufl•·l' 
toxic effects at lov<er concent:-2: · _:.._.Jversr 
effects can occur to f1sh spec~:-:. '"~ cur.ceni.r,j~ 

L1ons as ]ov.· as 0.7 mg/1 exp(·:"::O: r:· lC:. days. 
Aquat1c algae are less sens1.t1\·:: '~C c·=:-. .z~:e th~r; 

are most hst. 
Soils SPT"\'f' as a ma.ior Sl:.· 

tlenz~ne i1Ul pldr,; uptak~ IS ne£_ 
1d brnzPnf' u. ·.-ater ,JTld 1 ani~ 
Jpss) compared v.·ltll re.icC~scs l• 

.o:.rr:·~~I·ne;J' 



North Carolina Produrtion and Users 
Production: One North Carolina producer 

reported (TSCA Chemical 
Substances Inventory): Mor
ganton Plastics, Morganton: 
0.55.0 tons/year. 

Users: No information available 

Recommended Revie\o.'S 
Carcinogen Assessment Group 1 s Final Report 

on Population Risk to Ambient Benzene Exposures. 
U.S. EPA, Carcinogen Assessment Group (F~bruary, 
1980). 

NTP Technical Bulletin. Vol. 1, 
National Toxico]ogy Program, Department 
and Human Services (December, 1980). 

Issue 3. 
of Health 

EPA Information Paper on Benzene. U.S. EPA, 
Office of Research and Development (December 19, 
!980). 

FIRST AID AND EMERGENCY RESPONSE INFORMATION 
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BENZENE 

First Aid (NIOSH/OSHA Pocket Guide to Chem:i cal 
Hazards) 

Eyes: 

Skin: 

Inhalation: 

Ingestion: 

Wash with large amounts of 
water immediately. COKTAC1 
LENSES SHOULD NOT BE WOW\ 
WHEN WORKING WITH BENZENe. 

Wash the contaminated skln 
promptly with soap or mild 
detergent and wat.er. Remove 
clothing if contaminated and 
wash skin. 

Move to fresh air at once. 
Perform artificial respira
tion if necessary. Seek 
immediate medical attention. 

Do not induce vomi Ling. Seek 
immediate medical attent1on. 

Environmental Sp1lls 
portation Emergency 

(U.S. Department of Trans
Response Guidebook, 1980) 

Will burn: No flares, smoking or flames. 

Fires: Water spray, fog or alcohol foam. 

Use water spray to reduce vapors. 

Small spills: Take up with sand or other 
noncombustible absorbent 
material, then flush area 
with water. 

Large spills: Dike far ahead of spill for 
later disposal. 

( 

' 
\ 
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Name: Benzene 
CAS Number: 00071 -lj 3-~ 
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BENZENE 

Profile 

Chemical Identification 

Alternative Names: 

Benzin 
Benzine 
Benzol 
Benz ole 
Benzolene 

Mineral Napht..ha 
Motor Benzo] 
NCI-C55276 
Nitration Benzene 
Phene 

Bicarburet of Hydrogen 
Carbon Oil 
Coal Naphtha 
Cyclohexatriene 

Phenyl Hydride 
Pyrobenzol 
Pyrobenzole 

Chemical Abstract Services (CAS) Registry 
Number: 00071-43-2 

Registry of Toxic Effects of Chemical Substances 
(RTECS) Number' CY140000 

Hazardous Materials Table Identification 
Number: UN 1114 

RCRA Identification Number: U 019 

Molecular Weight: 78. 12 

Molecular Formula: C6H6 C-
Class if i cation: The simplest aromatic compound 

Description: A clear, colorless, highly flam
mable liquid. It is a nonpolar 
solvent with an odor character
istic of aromatic hydrocarbons. 

Uses: In the manufacturing of deter
gents, organic chemicals, pesti
cides, synthetic rubber, aviation 
fuel, dyes, explosives and in the 
processing of nylo~. 

Chemical/Phvsical Date 

Boiling point: 80.1°C 
Melting point: 5.5°C 
Vapor pressure: 92.5 mm at 25°C 
Vapor density: 2.77 (air = 1.0) 
Solubility in water: 800 mg/1 at 20°( 

HUMAN TOXICITY 

The sununary provided belo1;.· 1.s from an EPA 
Agency-~o,•ide Chemical Information paper (EPA, ORlJ, 
1980). 

Acute--Acute benzene po1.s0n1.ng 1.s characler
izej by nausea, V01m.t1.ng, aL.ax1a \musculaJ 
1.nc-:;ord1.nat1on) and exc1Lemern. iollo,.,·ed b~ 

Ueau. :s t.:~ual1y tt1• 
res\"Jt oi resp1rat1~r:- cr c:::rGlGC 
benzene exposure causes acute tOXlC 
on the central nervous system. 

Lnlul·c 
effects 
Single 

exposures of benzene in the air at a concen
tration of 20,000 ppm have proved to be 
fatal within 5 to 10 minutes. Effects in
clude headaches, nausea, staggering gait, 
paralysis, convulsions, and eventual uncon
sclousness and death, usually following 
cardiovascular collapse. Giddiness and 
euphoria have also been reported. Severe 
nonfatal cases have exhibited similar symp
toms but recovered after a period of uncon
sclousness. Accidentally ingested benzene 
may result in ulceration of the gastrointes
tinal mucosa. 

Chronic--Multiple exposures over time can 
cause leukemia. Benzene destroys red blood 
cells. lt reduces the white blood cell 
count. A more severe result is known as 
aplastic anemia in which the blood producing 
cells of the bone marro~ are severely 
reduced. 

Add1tional information on toxic effects and 
concentrations have been noted by NIOSH and are 
summarized below. 

The chronic exposure effects of benzene are 
by far the most serious disease caused by any of 
the common hydrocarbon solvents. Most deaths 
have resulted from exposures to levels exceeding 
200 ppm. Blood changes are reported in workers 
exposed at levels below 100 ppm (ACGIH, 1980). 
Worker exposures to benzene concentrations be
tween 300 and 700 ppm consistently showed marked 
blood dyscrasias (NlOSH, 1974). 

Liquid benzene on the skin may cause ery
thema and blistering, and a dry, scaly dermatitis 
may develop on prolonged or repeated exposure. 
The rate of benzene absorption through2the intact 
human skln is reported to be 0.4 mg/cm /hr. Skin 
absorptlGG is not considered to be an important 
route of entry (NlOSH, 197~). 

The maximum level at ""hich one could escape 
wi. thin j\..• minutes "''i thout any escape-lmpa 1 n ng 
symptoms or irreversible effects is suggested to 
be 2,000 ppm (NIOSH/OSHA. 1978). 

Carcinogen1C1ty 

U.S. EPA, CAG, 1980 CAG concluded that tn~rc 1s 
substantial epidemiological evidence tt1al 
ber,zene lS a human leukemUJ2.eil. (..l,G est i
mates that the number of casPs of leukerr:12 
per year 10 tbe general po~:ulat1on due ll• 
amt..1ent atmosphenc benzene 1s abuut c)(, 
(TIH- 95 percent confidence 1nterval J;, iron. 
3!... 2.J::; "lblS l~, Detht"t'!. (j :U dJ,r) 1.( 

pl':r::o-r,"L 0: ti:lf' tCJLd) lt'UI'.Prtil.:1 dt-2lll~ Jll till 

lA.RC, L:~~ ... ll H establlsbea Lt12L exposur>.· L• 

commercia] benzene or benzene- con La 1n1 nt:. 
mLxl.ure.s may result in damagE- to the hem<:.tc
poietlC system. A relationsh1p between sue!: 



!'\l'llllc': Bt'llZl'lll 

c·" Numher: UUfl-, !-. :_ 

expo:-.ure and the development of leukemia is 
suggested I.Jy many case reports, and this 
suggest1on is strengthened by a case-control 
study from Japan. Benzene has been tested 
only in mice by subcutaneous injection and 
skin application. The data reported do not 
permit the conclusion that carcinogenic 
activity has b~en demonstrated. 

U.S. EPA, CAG, lY79 CAG concluded that ample 
rvidenle exists that benzene causes chromo
:-.oma l aberraU ons in animals and humans 
exposed. These chromosomal aberrations 
probably involve breaks in DNA and therefore 
are probable heritable events if they occur 
i~ the germinal cells, although the experi
mE-nts have not been decisive. At the cur
rE-nt tlme, quant1tat1ve estimates of heri
table genetic damage due to benzene cannot 
be maJe from data on the frequency of soma
t 1 c mutations, although this damage may be 
occurring at concentrations as low as l ppm 
Ill a 1 r. 

1eratogenicity & En1bryotoxicity 

Shepard, 1980 Injections t3 ml/kg on the 13th 
Jay of gestation) resulted in increased 
Incidence of cleft palate and mandible 
reduction in mice. Skeletal growth retarda
tlon and skeletal anomalies were observed in 
offspring of rats exposed to high concentra
tions (up to 2,000 ppm) during pregnancy. 
1\o developmental malformations were found 
when pregnant rats were exposed continuously 
to benzene vapors (1 to 670 mg/cu m). The 
numher of fetuses "'as reduced with the 
higher concentrations. 

~!an~ 
exposure 
formed. 

AS!~AL TOXICITY 

stud1es 011 the effects of benzene 
on laboratory animals have been per-

1oxJc eifects have been observed in the 
bone marro~. blood (leukopenia), testes (degener
atior, of the seminiferous vesicles), central 
nervouf system ldecreased reflex activity, depres
sion, sedaL1on), behavior (decreased spontaneous 
behavior:, and reduced resistence to infect1on 
(1\lOSF. lSI.:.. 

kesults 
reported 

Rcut~· 

0 r'": 

Cl 

Acute 1oxlclL\" 

lethal stud1es 1n 
the RTECS, 1Yb0 

several spec1es as 
are listed below: 

iethdl Dose or Lethal 
LcdJCent.ralJOI; 

J,BOL mg/kg. LU~0 
..,.7UG mg/kg, Ll/;" 
..:.fJ\J, mg;kg. JOI.'Csl 

lethal 00~( 
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Lethal Studies (Continued) 

Inha
lation 

Rat 

Mouse 

10,000 ppm (32,600 mgnu 
m), for 7 t1ours. LCSO 

9,980 ppm (32,535 mg/cu 
m). LC~O (dural1on !Jot 
gn·er_ 

Dog 4,5~o ppm (14,600 mg/tu 
m). lo~est letl1al level 
(duraL1on not g1ven) 

Chronic Toxic 1 t:"-

A rat inhalation study resulted 1n the 
development of a moderate degree of leukopenia 
after 5 to 8 weeks of 5 ltrjday, 5 d<:~yS/I•;eek 
exposure at 44 and 47 ppm. \o effects ~ere 
observed at exposures of 15 to 31 ppm. k<:~ts dis
played a decrease in the white blood cell count~ 
following 756-hr. exposure at 50 ppm for 8 hriday, 
5 days/week. Observations ~ncludf'd reduced 
amounts of DNA in the white cells, a depresslOIJ 
in myelocytic activity and an increase in lhE: red 
cell precursors in bone marro•·• (ACGIH, 1980). 

Aquatic Toxic1t~ 

Aquatic toxicity rating: TLm 1s 1C-1Ci0 
(RTECS, 1980) 

The EPA water quality crneria 
tion of aquatic life are as foll(·~s: 

for protec-

Acute toxicity to frestt~>·a-::.cr aqu<>tll idt· 
occurs at concentrations as lu ... as 5.3 mg.'l. 
Sensitive species encounter tox1c ef feeLs at 
lower concentrations. Acute toxic1ty to salt~>·at-er 

aquatic life occurs at concentr.o:.t1ons as lu· ... as 
5.1 mg/l. Adverse effects occ,,r at concentra
tions as low as .7 mg/l l."lt!: a fish spec1es 
exposed for 168 days (U.S. E~·A, V.'QC, ':Sc 

Aquatic algae are less 
than are most fish (U.S. EPA. 

sf"r.~.tivf" to 
uL 198Ui. 

No information was found re.:..>rri1ng hlc,;,."·Lu.n:
lation or biodegradation 10 aquc,:1c spelle~. ;...L 
average bioconcentration pottn:_..,} of ~"1.::.:: "~''=" 

estimated in developing the ;..,.J:tr qu.:dlt~ c..r:
teria. This level is -not consl•.Ered s1gnif::.ca.r1·. 
(U.S. EPA, ORD, 1980). 

Air 
The average 
estimated lo 
WQC, 1980). 

ENVIRONMENTAL ~·:'--

ambient a1r 
be 3.2b ugjcu 
ConcentratiOll~ r~ 

m to 200 ug/ cu m (0.01)-(J 
detected in Los An~e1es dll 

has an estlmaled half-lilt' 
calculated irorn smug l"l•dlli!• 

1980), and degri:!CJt•s J"<Jtil,. 

.Jt ht'llZf·' 

p)d! { l'. 2 

c t P•ll 

;:q1r.1 : li :n·· 
j,,-

lllnl. Accwnulat1on lll dll (1\'t'" L.: .-111 iJTl"": 

significant, up to 100 tllnes greilLer lhan 
background levels (U.S. El-'/\. \d_,,_ JYhi.'• 

( 



Water 
Benzene has been detected in finished drinking 

water at 0.1 to 0.3 ~g/1 and in water and sedi

ment samples from the lower Tennessee River in 

ppb concentrations (U.S. EPA, WQC, 1980). This 

compound has an estimated half-life in water of 1 

hour to I week (U.S. EPA, ORD, 1980), and little 

accumulation in this medium is expected. Soluble 

benzene persists in water until slow biodegrada

tion occurs. 

Soil 
There are limited data regarding the persistence 

of benzene in the soil. This compound probably 

volatizes before degradation can occur, but could 

also biodegrade slowly (Callahan, 1979). Soil 

may act as a ":;ink" for atmospheric benzene, 

result:ing in some accumulation (U.S. EPA, ORD, 
1980: 

Biot<o 
Although limited information is available regard

ing benzene'~ pers1st.ence in biota, degradation 

in this medium appears likely (Callahan, 1979). 

Slow bacterial degradation and a low octanol/ 

water partition coefficient make accumulation 

unlikely. Biomagnification lS not expected. 

Benzene occurs 1n straight-run petroleum distil

lates and in coal-tar distillates. Motor gaso

lines are reported to contain small quantities of 

benzene, usually less than S percent, (lARC, 

1974), although benzene content in leadfree 

gasolines may be much higher (up to 30%) (!ARC, 

1975). It has been detected in several foods 

including fruits, nuts, vegetables, dairy pro

ducts, meats, fish, poultry and several bever

ages. Cigarettes are also estimated to contain 

benzene at 90 pg/cigarette (C.S. EPA, ORD, 1980). 

INDUSTRIAL DATA 

Productio:-. 

Product1on in North Carol1na was reported by 

company 1.n the Tox1c Substances Control Act 

(TSCA) Chem1.cal Substance Inventory: 

~lorganton 

tons/year (L.S. 
Plastics, Morganton; 

EPA, TSCA Inventory, 
0.5-5.0 

1980 J. 

Benzene product1on an.J 1.mportat1on >·>as 

estimated al over ll m1.llion metric tons in 1980 

(U.S. EPA. ORD. 1%C· 

Consumption acd Use 

Est1mated U.S. Consunmt1on: 

Chem1caJ 1ntermed1.ate ror 

ethvlnenz~~~ 4~ percent 

CtH"ffiJCa lllU:Tn:C·JJdtl' !Or p)-::·· 

CtH'ITilCJ.; In\ermedlw~t' io; 
cvcJonc-x:aJ.t· l~ peru:n: 

-)(!-

Estimated Consumption (Continued) 

Chemical intermediate foi· 
maleic anhydride 

Chemical intermediate ior 
detergent aklylate 

Chemical intermediate for aniline 

Miscellaneous uses 
(MEDLARS, 1981) 

.. percent 

"'-! percer:t 
..:. percent 
6 perce~:~ 

Reported uses of benzene and th~: correspona1nt: 

Standard Industrial Classification Co.oe" are 

listed bela"'': 

Chemical intermediate for 
ethyl benzene, phenol, 
cyclohexane, maleic 
anhydride, and atulHte 

Chemical intermediate for 
detergent alkylate 

In manufacture of 
dichlorobenzenes, 
anthraquinone, benzene 
hexachloride, and bi
phenyl 

In manufacture of 
chlorobenzene and DDT 

Manufacture of medicinal 
chem1cals 

Manufacture of dyes 

Manufacture of linoleum 
Manufacture of varnish 

and laquers 
Manufacture of oil clotb 
Manufacture of airplane dope 

SIC 

2869 

284 

2869 

287 

28 
28t:, 
3996 

2851 

As a solvent for waxes and resins 

Constituent for motor fuels 

KeferenlL -----

TDB, lYhJ 

Sources of high benzene em1sslor:s tl' 

atmosphere have been assigned pnontH·.s h:. 
U.S. Environmental Protection Agenc:. 

High Prioritv Sources 

Ethylbenzene/styrene manufacture 

Coke by-product plants 
Benzene storage vessels 
Hale1c anhydr1de plants 
Chemica] plants/petroleum reflnery 

emlSSlOOS 

Low Prioritv Sources 

Gasoline market1n~ 

f U f: L ll ·. •· 

Other chemical plants (ethyl em:. cr.~c:::::t-t.-r.z~: 

n1trobenzene, alKyl benzenes, c~ 

Solvent users (Rubber product manuta~~-~zr.~. 

hesives, inks, paintsl (U.S. EF.~ .. •,·.---
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RESEARCH AND REGULATORY DATA 

~~-~sting GLndelines and Standards 

Ambient Air 

Designated a hazardous air pollutant by the U.S. 
Environmental Protect1on Agency. 

Workroom Air 

ACGJH 

NJOSH 

OSHA 

\,'ater 

The Threshold Limit Value (TLV) estab-
1 ished by the American Conference of 
Governmental Industrial Hygienists 
(ACGIH) for ~·orkroom air is 10 ppm (30 
mg/cu m) a>. 3 tlmp-weighted average and 
the short term exposure limit is 25 ppm 
(7~ mg/cu m). Benzene is designated an 
"Industrial Substance Suspect of Carcin
ogenic Potent1al for Man". 

The National Institute of Occupation;:.,: 
Safety cmd Health (NIOSH) recommends a 
~tandard of 1 ppm (3 mg/cu m) as a 
time-weighted average and a ceiling 
limit of 5 ppm (15 mg/cu m). NIOSH 
cotJsidPrs the evidence to be conclusive 
that benzene is leukemogenic and recom
mends that exposure to benzene be kept 
as low as possible. 

The On·upational Safety and Health 
Administration's (OSHA) standard for 
workroom air is 10 ppm (30 mg/cu m) as 
a time-weighted average. The standards 
represent allo~'able concentrations of 
tox1c or hazardous substances to \o.-'hich 
employees may be exposed v:ithout incur
ring adverse health effects. A more 
stringent standard reflecting the risk 
of leukemia from benzene \o,'as set at 1 
ppm (3 mg/cu m) as a time-weighted 
average aw', ceil1ng of 5 ppm (15 
n•g/cu m), but this standard was revoked 
hy court aCLiC•II (Code of Federal Regula
tions, Title .2'-', Part 1910, Subpart Z). 

Addressed by Ambient l·•ater 
by the U.S. Environment:il 

Qualitv Criter1a set 
Protect1on Agency. 

DesJgrJated a toxJc pollula11t by the L.S. E.nvlron
mental FruleCllO!l /\~elJ,·· 

Designate1l a ha.~arduus substar1ce by th~ l.S. 
Environmental ~rotc·ctior, Agenc~ 

Otil<--'r 

Regulatr-d as 

JIH .~I.'}' Lll 2. 

)lt'rCdli; L,,, ti; 1 JOel <J": 3!1·! t.~·arJ':'''r\d~Jc.; 
cd l!azarnuus matc·J•"l-"' 111 corrm1erc, (LOCH- oi 
federal kegulaLH,n~, 'l1Lie '-49, Part 172.101). 
Benzene 1::. class1flt"·i a~ a flammable' llQUld and 
sh~pments musL carry Utls label. 

-3]-

Regulated as a hazardous waste under the HazarC
ous Waste Management System by the U.S. Env.irOI:
mental Protection Agency. The regulations aC
dress the proper management of hazardous ~>.•aste.s. 

Institutions Concerned ~o.'ith this Chemical 

Appears on the 1978 Priority List of the Chemical 
Industry Institute of Toxicology (CIIT). 

Subject of a R·tsk Assessment Document prepared by 
the CarcinobPr, Ass<:ssment Group (CAG) of the U.S. 
Environmenta Protection Agency. 

SubjPr:t of a mnnograph prepared by the lnlertl,,-
tional ,..,, Ul.] for Research on Cancer (JARC. 

Ad•.lressect 1,y 
lnte ragenc ~: 

a development plan prepare<~ hy 
Regulatory Liaison Group 

Tested by the hational Cancer Institute (NLt! 1 
carcinogenioty. (National Toxicology Prog1 
Fiscal Year 1980 Annual Plan. NTP-79-7 ( Jf), 
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Occupational Health Guideline for 

Butyl Acetate 

INTRODUCTION 

This guideline is intended as a source of information fo~ 
employees, employers, physicians, industrial hygienists. 
and other occupational health professionals who rna: 
have a need for such information. It does not attempt tc 
present all data; rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: CH,COO(CH,),CH, 
• Synonyms: n-Butyl acetate; butyl ethanoate: aceti:: 
acid butyl ester 
• Appearance and odor: Colorless liquid with a fruit; 
odor. 

PERMISSIBLE EXPOSURE liMIT (PEL) 

The current OSHA standard for butyl acetate is I SC, 
parts of butyl acetate per million parts of air (ppm! 
averaged over an eight-hour work shift. This may also 
be expressed as 710 milligrams of butyl acetate per cubio 
meter of air (mg/m'). 

HEALTH HAZARD INFORMATION 

• Routes of exposure 
Butyl acetate can affect the body if it is inhaled. comes 
in contact with the eyes or skin, or is swallowed. 
• Effects of overexposure 
1. Short~term Exposure: Overexposure to butyl aceta~-:: 
may cause irritation of the eyes, nose. and throa: 
Severe overexposure may cause weakness. drowsines~. 
and unconsciousness. 
2. Long·term Exposure: Prolonged overexposure mz:, 
produce irritation of the skin. 
3. Reporting Signs and Symptoms: A phys1c1an should be 
contacted if anyone develops any signs or symptom5 
and suspects that they are caused by exposure to bm:.-: 
acetate 

• K·-=-cm:1mended medical surveillance 
~== ~,:_.owing medicai procedures should be made 
z.·, ~ .. ..:: .:: to each employee who is exposed to butyl 
;:..:~-: . ..:~::- 2: potentially hazardous levels: 
1. i~;::c! Medical Screening: Employees should be 
s.:-:- ..:. . ..:.:.e,: for history of certain medical conditions 
··~co-: oclow) which might place the employee at 
:.:::~=sd risk from bl'tyl acetate exposure. 

-Si:_:.IJ. disease: Butyl acetate is a mild defatting agent 
~-=- .::a:. cause dermatitis on prolonged exposure. Per
s-: =--~ v.-::h pre·existing skin disorders may be more 
s.:.::.....::...::·.~~~:Jle to the effects of this agent. 

-K.:C:ney disease: Although butyl acetate is not 
U::-.,;,.·n as a kidney toxin in humans, the importance of 
~ :-~g:an in the elimination of toxic substances justifies 
s?="..:-2.i consideration in those with possible impairment 
:-:::-::::.:=.~function 

--Cf_:onic respiratory disease: In persons with im~ 
~o.:co-~ pulmonary function, especially those with ob
;:::--c:::\ e airway diseases, the breathing of butyl acetate 
.::::::..:.;:-.:cause exacerbation of symptoms due to its irritam 
_2:-:-·-:-,-=:-::::s. 

- :..:-. er disease: Although butyl acetate is not known 
~ .:::. -~'.-::r toxin in humans, the importance of this organ 
=-=- ::-_:; b10transformation and detoxification of foreign 
~":-s:.ar:.:es should be considered before exposing per~ 
s.:;:-_~ -..q:h impaired liver function. 
2. Fn"iodic Medical Examination: Any employee devel
o-:=~ t~e above-listed conditions should be referred for 
~.::-:_:_::r medical examination. 
• S: .. : .. :n=ary of toxicolog} 
---=---=-:: ;-::--::-:cipal effect of overexposure to butyl acetate is: 
:....--:--::~::::-:of the eyes and nose, which occurs at 200 to 

: ~< ;;::--.. and is marked at concentrations over 3CXXJ 
:~= !Ltyl acetate splashed in the eye causes marked 
:....----:---:~:~-::-:..but recovery is rapid. Anesthetic effects have 
-:¢::----:_ O":'served in animals at very high concentrations 
'-·" =-' :f 400 to 600 ppm in exposures of 2 to 3 hour;' 
:·..:.:-.:::.::::-_ did not cause anesthetic effects in man. No 

· :-.:: ~vstem1c effects have been reported in humaw. 

These recommendatiOns re!1ect good 1ndustr,3 n,'·:;Jier.:;: ::-: --:: =~ -::_-,elllance oraC11ces a1d then 1mplemental10n v,. 
asstst 1n ach1evmg an eftect1Ve occupattonal nea!tn pro;·::- -- ·~ev ma\- ne-t oe sui11Cient to achteve comoitar~:-: 

U.S. DEPARTMEN1 OF HEALTrl AND HUMAN SER\':CE' 
Fub11: Heal\n S<:rvtce Centers 101 Dtseas,-: :..:~·· 

Na\tonal lnslttu\e for Occupat1onal Satetv and He2 1
'" 
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CHEMICAL AND PHYSICAl PROPERTIES 

• Physical data 
I. Molecular weight: 116 
2. Boiling point (760 mm Hg): 126 C (260 F) 
3. Specific gravity (water= 1): 0.88 
4. Vapor density (air = 1 at boiling point of butyl 

acetate): 4.0 
5. Melting point: -74 C ( -101 F) 
6. Vapor pressure at 20 C (68 F): 10 mm Hg 
7. Solubility in water, g/100 g water at 20 C (68 F): 

0.68 
8. Evaporation rate (butyl acetate= 1): 1.0 

• Reactivity 
I. Conditions contributing to instability: Heat 
2. Incompatibilities: Contact with nitrates, strong 

oxidizers, strong alkalies, and strong acids may cause 
fires and explosions. 

3. Hazardous decomposition products: Toxic gases 
and vapors (such as carbon monoxide) may be released 
in a fire involving butyl acetate. 

4. Special precautions: Butyl acetate will dissolve 
many plastics and resins. 
• Flammability 

I. Flash point: 22 C (72 F) (closed cup) 
2. Autoignition temperature: 425 C (797 F) 
3. Flammable limits in air, %by volume: Lower: 1. 7; 

Upper: 7.6 
4. Extinguishant: Dry chemical, carbon dioxide, 

foam 
• Warning properties 

I. Odor Threshold: Summer and May report odor 
thresholds for butyl acetate of 7 ppm and 20 ppm, 
respectively._ 

2. Eye Irritation Level: Grant reports that the vapor 
of butyl acetate "causes irritation of the eyes and nose, 
first noticeable to human beings at a concentration of 
300 ppm in air, and objectionable at 3300 ppm; higher 
concentrations cause tearing and hyperemia of the 
conjunctiva." 

3. Evaluation of Warning Properties: Butyl acetate 
can be detected below the TLV through its odor, and at 
a concentration of only twice the TL V through its 
irritant effects. For the purposes of this guideline, 
therefore, butyl acetate is considered to have good 
warning properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• General 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight·hour sample or on two four-hour 
samples. Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee·s breathing zone (air that would most nearly 
represent that inhaled by the employee). 

2 Butyl Acetate 

• Method 
Samplmg and analyses may be performed by collection 
of butyl acetate vapors using an adsorption tube with 
subsequent desorption with carbon disulfide and gas 
chromatographic analysis. Also, detector tubes certified c· .. 
by N!OSH under 42 CFR Part 84 or other direct
reading devices calibrated to measure butyl acetate may 
be used. An analytical method for butyl acetate is in the 
NIOSH Manual of Analytical Methods. 2nd Ed., Vol. 2, 
1977. available from the Government Printing Office, 
Washmgton. D.C. 20402 (GPO No. 017-033-00260-6). 

RESPIRATORS 

• Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How
ever, there are some exceptions where respirators may 
be used ro control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce
ment and Safety Administration) or by the National ( 
Institute for Occupational Safety and Health. 

• In addition to respirator selection, a complete respira
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning. and evaluation. 

PERSONAl PROTECTIVE EQUIPMENT 

• Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum). and other appropriate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with llquid butyl acetate. 

• Clothing wet with liquid butyl acetate should be 
placed in closed containers for storage until it can be 
discarded or until provision is made for the removal of 
butyl acetate from the clothing. If the clothing is to be 
laundered or otherwise cleaned to remove the butyl 
acetate. the person performing the operation should be 
informeD of butyl acetate's hazardous properties. 

• Any clothmg which becomes wet with liquid butyl 
acetate should be removed immediately and not reworn 
until the butyi acetate is removed from the clothing. 

• Er:J):"l;·='~··ees should De provided v.:ith and required w 
use sp:as~~proof safety goggles where liquid bmyl act
tate may contact the eye~. 
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SANITATION 

• Skin that becomes wet with liquid butyl acetate 
should be promptly washed or showered with soap or 
mild detergent and water to remove any butyl acetate. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 
which exposure to butyl acetate may occur and control 
methods which may be effective in each case: 

Operation 

Use during application 
of nitrocellulose by 
spraying, brushing, or 
dipping 

Use during application 
of surface coat1ngs 
other than nitrocellulose 
lacquers, including 
paper coatings, leather 
coatings, and airplane 
dope enamel 

Liberation during 
manufacture of 
nitrocellulose lacquers 

Liberation during 
production of lacquer 
thinner 

Liberation during use as 
a solvent for oils, p1tch, 
camphor, ethyl cellulose 
acetate, and chlorinated 
rubber 

Liberation during use as 
a solvent in production 
of artificial leather 

Liberation dunng use of 
protect1ve coat1ngs 1n 

automobile industro 

Liberation during use as 
a solvent for vmyl, 
polystyrene. and 
methacrylate plast1cs 

Liberation dunng 
manufacture of safet1 
glass; dunng product oc 
of tlavonngs anc) 
perfumes: dunn~ 
manufacture o' 
cosmetics. adhes'·· 
shoe polishes. anc s:: -
removers 
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Controls 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
eqUipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation 

General dilution 
ventilation 

General dilution 
ventilation 

General dilution 
ventilation 

Local exhaust 
ventilation 

Local exhaust 
ventilation 

Local exhaust 
ventilat1or 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aJC ::":"~::-

dures and send for first aid or medical ass:;;::.:....:..:~ 

• Eye Exposure 
If butyl acetate gets into the eyes, wash eyes liTl:=.~<: __ .=_~.:-

ly with large amounts of water, lifting the ](:o" oc 
upper lids occasionally. Get medical attention as 5-:: ... __ 

possible. Contact lenses should not be woe:-. " _ 
working with this chemical. 
• Skin Exposure 
If butyl acetate gets on the skin, promptly rcc_,_ ..... 
contaminated skin with water. If butyl acet..:,~-: ~= :...~--
through the clothing, remove the clothing tmrr.co:o·.,. 
and flush the skin with water. If there is skin ,,..,..,-_,_, :~ 
get medical attention. 
• Breathing 
If a person breathes in large amounts of butyl .:...:~:...::.:e 

move the exposed person to fresh air at c:::~ If 
breathing has stopped, perform artificial resc::o:::c. 
Keep the affected person warm and at rest. Ger ==--:..co: 
attention as soon as possible. 
• Swallowing 
When butyl acetate has been swallowed, get !:',:...co_ 
attention immediately. If medical attention is no: L-=----::-=
diately available, get the affiicted person to ':=: by 
having him touch the back of his throat with h:.s c.;er 
or by giving him syrup of ipecac as directeC:. c:- :De 
package. This non-prescription drug is available~--=-::~
drug stores and drug counters and should be ke:: -, ::c 
emergency medical supplies in the workplace L: :-. ='; 
make an unconscious person vomit. 
• Rescue 
Move the affected person from the hazardous n:-:: __ 
If the exposed person has been overcome, non::- ~ :::-:::
one else and put into effect the established eme:;::ec :' 
rescue procedures. Do not become a casuairy l_':-_:::r

stand the facility's emergency rescue proced:.:.:-e:, .:....-_j 

know the locations of rescue equipment before ~-=-= =-- -::--::-.: 

anses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

• Persons not wearing protective equipment a:--.: : _ · 
mg should be restncted from areas of spills or 1t~·-: 
cleanup has been completed. 
• If butyl acetate is spilled or leaked, the :': 
steps should be taken' 
1. Remove all ignition source~. 
2. VentJlate area of spill or leaL 
3. For small quantiues, absorb on paper tov.·~· .. 
rare in a safe place {such as a fume Do:: 
sufficienr [ime for evaporarin~ vapor5- 1·':' 

clear the hood duCiwork. burn the pape~ 
lu:.:alJorJ aW<--l\ frc1m combu;;..tJble materi;:l 
Ulle~ car• bt coliec·ted and atomlzt::ci 1!1 ;__; -~-

busuon chamber. Butyl acetate should no~ D::. ..:.._. 



enter a confmed space, such as a sewer, because of the 
possibility of an explosion. 
• Waste disposal methods: 
Butyl acetate may be disposed of: 
!. By absorbing it in vermiculite, dry sand, earth or a 
similar material and dispos!.!lg in a secured sanitary 
landfill. 
2. By atomizing in a suita3le combustion chamber. 
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RESPIRATORY PROTECTION FOR BUTYL ACETATE 

Condition 

Vapor Concentration 

1000 ppm or less 

5000 ppm or less 

7500 ppm or less 

1 0, 000 ppm or less 

Greater than 10,000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

Minimum Respiratory Protection• 
Required Above 15{) ppm 

A chemical cartridge respirator v.1th a lui! facepiece and an organic vapor 
cartridge(s). 

A gas mask with a chin-style organrc va=· canister. 

A gas mask with a chin-style or a tron:- or back-mounted organic vapor canister. 

Any supplied-air respirator with a full faceo.ece, helmet, or hood. 

Any self-contained breathing apparatus w:th a full facepiece. 

A Type C supplied-air respirator witc a full facepiece operated in pressure
demand or other positive pressure mooo or with a full facepiece, helmet, or hood 
operated in continuous-flow mode 

Self-contained breathing apparatus witn a lull facepiece operated in pressure
demand or other positive pressure moae 

A combination respirator which incluoes a Type C supplied-air respirator with a 
full facepiece operated in pressure-dema '1d or other positive pressure or continu
ous-flow mode and an auxiliary seli-comamed breathing apparatus operated in 
pressure-demand or other positrve pres&.~re mode. 

Self-contained breathing apparatus w:-.n a lull facepiece operated in pressure
demand or other positive pressure moe-:. 

Any gas mask providing protection agams: organic vapcrs. 

Any escape self-contained breathing a.:Jpa:atus. 

*Only NIOSH-approved or MSHA-approved equipment should be use: 
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Ethyl Acetate 

INTRODUCTION • Recommended medical surveillance 

This guideline is intended as a source of information for 

employees, employers, physicians, industrial hygienists. 

and other occupational health professionals who may 

have a need for such information. It does not attempt to 

present all data; rather, it presents pertinent informauon 

and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: CILCOOC,H, 

• Synonyms: Acetic ester; acetic ether; ethyl ethanoate 

• Appearance and odor: Colorless liquid with a pleas

ant, fruity odor. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for ethyl acetate is 400 

parts of ethyl acetate per million parts of air (ppm) 

averaged over an eight-hour work shift. This may also 

be expressed as 1400 milligrams of ethyl acetate per 

cubic meter of air (mg/m'). 

HEALTH HAZARD INFORMATION 

• Routes of exposure 

Ethyl acetate can affect the body if it is inhaled, comes 

in contact with the eyes or skin, or is swallowed. 

• Effects of overexposure 

I. Short-term Exposure: Overexposure to ethyl acetate 

may cause irritation of the eyes, nose, and thro:n. 

Severe overexposure may cause weakness, drowsine-ss. 

and unconsciousness. 

2. Long-term Exposure: Prolonged overexposure may 

produce irritatiOn of the skin. 

3. Reporting Signs and Symptoms: A physician should be 

contacted if anyone develops any signs or symptoms 

and suspects that they are caused by exposure to ethyl 

acetate. 

The following medical procedures should be made 

available to each employee who is exposed to ethyl 

acetate at potentially hazardous levels: 

1. Initial Medical Screening: Employees should be 

screened for history of certain medical conditions 

(listed below) which might place the employee at 

increased risk from ethyl acetate exposure. 

-Chronic respiratory disease: In persons with im

paired pulmonary function, especially those with ob

structive airway diseases, the breathing of ethyl acetate 

might cause exacerbation of symptoms due to its irritant 

properties. 
-Skin disease: Ethyl acetate is a defatting agent and 

can cause dermatitis on prolonged exposure. Persons 

with pre-existing skin disorders may be more suscepti

ble to the effects of this agent. 
-Liver disease: Although ethyl acetate is not known 

as a liver toxin in humans, the importance of this organ 

in the biotransformation and detoxification of foreign 

substances should be considered before exposing per

sons with impaired liver function. 
-Kidney disease: Although ethyl acetate is not 

known as a kidney toxin in humans, the importance of 

this organ in the elimination of toxic substances justifies 

special consideration in those with impaired renal func

tion. 
2. Periodic Medical Examination: Any employee devel

oping the above-listed conditions should be referred for 

further medical examination. 
• Summary of toxicology 
Ethyl acetate vapor is irritating to the eyes and respira

wry passages of man at concentrations above 400 ppm. 

In animals it has a narcotic effect at concentrations of 

over 5000 ppm. Due to its irritating properties, employ

ees will not voluntarily remain in such high concentra

tions. Repeated exposures of rabbits to 4450 ppm for l 

hour daily for 4D days resulted in anemia with leukocy

tosis. and damage to liver and kidneys. Animals exposed 

to lethal concentrations died with pulmonary edema 

These recomrlendat1ons reflect good industrial hyg•e~:- a-: medica! surveillance practices and the1r implementation w1i 

ass1st 1n ach1e.::ng an eftect1ve occupational healtn c·:;·e.- However. tney may not be sutftctent to achteve compliance 

with all requt'e~e-·_.:o :;~ QSHA regulations 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICE5 

Public Hea'!~ ServKe Centers tor Otsease Contra 

Nattonal lnstJtute for Occupattonat Safety and Healtr' 
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and hemorrhage. This substance is a defatting agent, 
and prolonged exposure may cause irritation of the skin. 
Painful conjunctival irritation may occur from s-;-·lashes 
in the eye. No chronic systemic effects ha<.-:: been 
reported in humans. 

-HEMICAL AND PHYSICAL PROPERTIES 
• Physical data 

I. Molecular weight: 88 
2. Boiling point (760 mm Hg): 77 C (171 F i 
3. Specific gravity (water= 1): 0.9 
4. Vapor density (air = 1 at boiling potnt c:· e:hvl 

acetate): 3.0 
5. Melting point: -83 C ( -117 FJ 
6. Vapor pressure at 20 C (68 F): 76 mm Hg 
7. Solubility in water, g/100 g water at 20 C · "' FJ: 

8.7 
8. Evaporation rate (butyl acetate = 1): 6 

• Reactivity 
1. Conditions contributing to instability: Hea~ 
2. Incompatibilities: Contact with nitrates. strong 

oxidizers, strong alkalies, or strong acids rna! cause 
fires and explosions. 

3. Hazardous decomposition products: Toxr;::- gases 
and vapors (such as carbon monoxide) may be rei.eased 
in a fire involving ethyl acetate. 

4. Special precautions: Ethyl acetate wili atta:k 
some forms of plastics, rubber, and coatings. 
• FlammabilitJ 

I. Flash point: -4.4 C (24 F) (closed cup 1 
2. Autoignition temperature: 427 C (800 Fi 
3. Flammable limits m air,% by volume: Lov. ec. ' 1 

Upper: II 
4. Extinguishant: Alcohol foam, carbon dlDXCo. ccy 

chemical 
• Warning properties 

I. Odor Threshold: May and Summer repo:-c odor 
thresholds for ethyl acetate of 0.0056 ppm and Sc: pp:Tl, 
respectively. 

2. Eye Irritation Level: Grant states that "a c...:-:1:::e:n.+ 
tration of 400 ppm in air causes a sensation of irr::au:·n 
in human eyes." Animals exposed to much :-.~;:-.::r 
concentrations developed no corneal damag::_ c:-.:) 
conjunctival irritation. 

3. Evaluation of Warning Properties: Thro;..:~:-, ::s 
odor and irritant effects, ethyl acetate can be de:o:td 
below or at the permissible exposure limit. F :::- t:--:e 
purposes of this guideline. ethyl acetate is treate:. a~ a 
material with good warning properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• General 
Measurements to determine employee expc."~::.urt c:-::- ~7,. 
t~' ""n so that the average eig:ht-hc•ur C.\flU~:.Jr-_ 
c J smg_le eight-hour :,amrle or on t\\ ~~ f;_; _
samples. Several shon-ume mtervai sample~ lu;- :~ __ 

2 Ethyl Acetate 

minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee). 
• Method 
Sampling and analyses may be performed by collection 
of ethyl acetate vapors using an adsorption tube with 
subsequent desorption with carbon disulfide and gas 
chromatographic analysis. Also, detector tubes certified 
by N I OSH under 42 CFR Part 84 or other direct
reading devices calibrated to measure ethyl acetate may 
be used. An analytical method for ethyl acetate is in the 
i'i!OSH Manual of Analytical Methods. 2nd Ed .. Vol. 2, 
1977. available from the Government Printing Office, 
Washmgton. D.C. 20402 IGPO No. 017-033-00260-6). 

RESPIRATORS 

• Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How· 
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels. and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health. 
• In addition to respirator selection, a complete respira· 
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with liquid ethyl acetate 
• Clothrng wet with !Jquid ethyl acetate should be 
placed in closed containers for storage until it can be 
discarded or until provision is made for the removal of 
ethyl acetate from the clothmg. If the clothing is to he 
laundered or otherwise cleaned to remove the ethyl 
acetare. the person performing the operation should bt 
informed of ethyl acetate's hazardous properue.<> 
• Any ciothmg wh1cb becomes \\'e1 with lJquid ethyJ 
acetate -,hould be removed ImmedJateiy and not reworn 
until the ethyl acetate 1-s removed from the clothing. 
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• Employees should be provided with and reqnired to 

use splash-proof safety goggles where liquid ethyl ace

tate may contact the eyes. 

SANITATION 

• Skin that becomes wet with liquid ethyl acetate 

should be promptly washed or showered to remove any 

ethyl acetate. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 

which exposure to ethyl acetate may occur and control 

methods which may be effective in each case: 

Operation 

Liberation during use of 
shellacs, lacquers, 
dopes, varnishes, and 
stains 

Liberation during 
manufacture of 
smokeless powder; 
during manufacture of 
artificial leather; during 
preparation of 
photographic films 

Liberation and use as a 
solvent during 
application of coatings 
containing 
nitrocellulose, cellulose 
acetate, shellac, 
synthetic rubber, vinyl 
resins, and inks 

Use as a cleaning agent 
in textile industry 

Liberation during 
manufacture of 
photographic film 

Liberation during 
manufacture of linoleum 
and plastic wood; during 
manufacture of dyes, 
drug intermediates, 
ethyl acetoacetate, etc.; 
during use of duplicator 
fluid 

Liberation dunng use of 
varnish removers 
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Controls 

Local exhaust 
ventilation; general 
dilution ventilation 

Process enclosure; 
general dilution 
ventilation 

Process enclosure; 
general dilution 
ventilation 

Process enclosure; 
general dilution 
ventilation 

Process enclosure; 
general dilution 
ventilation 

Process enclosure; 
general dilution 
ventilation 

General dilution 
vent1lat1or 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, jnstitute first aid proce

dures and send for first aid or medical assistance. 

• Eye Exposure 
If ethyl acetate gets into the eyes, wash eyes immediate

ly with large amounts of water, lifting the lower and 

upper lids occasionally. Get medical attention as soon as 

possible. Contact lenses should not be worn when 

working with this chemical. 

• Skin Exposure 
If ethyl acetate gets on the skin, promptly flush the 

contaminated skin with water. If ethyl acetate soaks 

through the clothing, remove the clothing immediately 

and flush the skin with water. If there is skin irritation, 

get medical attention. 

• Breathing 
If a person breathes in large amounts of ethyl acetate, 

move the exposed person to fresh air at once. If 

breathing has stopped, perform artificial respiration. 

Keep the affected person warm and at rest. Get medical 

attention as soon as possible. 

• Swallowing 
V. nen ethyl acetate has been swallowed, get medical 

attention immediately. If medical attention is not imme

diately available, get the afflicted person to vomit by 

having him touch the back of his throat with his finger 

or by giving him syrup of ipecac as directed on the 

package. This non-prescription drug is available at most 

drug stores and drug counters and should be kept with 

emergency medical supplies in the workplace. Do not 

make an unconscious person vomit. 

• Rescue 
Move the affected person from the hazardous exposure. 

If the exposed person has been overcome, notify some

one else and put into effect the established emergency 

rescue procedures. Do not become a casualty. Under

stand the facility's emergency rescue procedures and 

know the locations of rescue equipment before the need 

anses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

• Persons not wearing protective equipment and cloth

mg should be restricted from areas of spills or leaks until 

cieanup has been completed. 

• If ethy 1 acetate is spilled or leaked, the following 

Steps should be taken: 
1. Remove all ignition sources. 

2. Ventilate area of spill or leak. 

3. For small quantities, absorb on paper towels. Evapo

rate m a safe place (such as a fume hood). Allow 

~ufficient time for evaporating vapors to completely 

.:lear the hood ductwork. Burn the paper in a suitable 

.. )canon avvay from combustible materials. Large quan

::nes can be collected and atomized in a suitable com· 

i::msuon chamber. Ethyl acetate should not be allowed 



to enter a confined space, such as a sewer, because of 
the possibility of an explosion. 
• Waste disposal methods: 
Ethyl acetate may be disposed of: 
1. By absorbing it in vermiculite, dry sand, earth or a 
imilar material and disposing• in a secured sanitary 

'andfill. 
2. By atomizing in a suitable combustion chamber. 
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RESPIRATORY PROTECTION FOR ETHYL ACETATE 

Condition 

Vapor Concentration 

1000 ppm or less 

5000 ppm or less 

10,000 ppm or less 

Greater than 1 0,000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

Minimum Respiratory Protection• 

Required Above 400 ppm 

Any chemical cartridge respirator w:th a full facepiece and an organic vapor 

cartridge(s). 

A gas mask with a chin-style orgamc vapor canister. 

A gas mask with a chin-style or a fro'1i- or back-mounted organic vapor canister. 

Any supplied-air respirator with a full tacepiece, helmet, or hood. 

Any self-contained breathing appara:"'..JS with a fulllacepiece. 

Sell-contained breathing apparatus with a full lacepiece operated in pressure

demand or other positive pressure mode. 

A combination respirator which inaudes a Type C supplied-air respirator with a 

fulllacepiece operated in pressure-oemand or other positive pressure or continu

ous-flow mode and an auxiliary se!'-contained breathing apparatus operated in 

pressure-demand or other positive pressure mode. 

Sell-contained breathing apparatus with a. lull lacepiece operated in pressure

demand or other positive pressure ,.,:>de. 

Any gas mask providing protection against organic vapors. 

Any escape sell-contained breathing apparatus. 

'Only NIOSH-approved or MSHA-approved equipment should be use:i 

5 



Chemical Fact Sheet* January 1983 

ETHYL ALCOHOL 

'\ ,e information in this sheet applies to workplace exposure resulting from processing, 

( 

( 

manufacturing, storing or handling and is not designed for the population at larae. An1 

generalization beyond occupational exposures should not be made. The best industrial · 

hygiene practice is to maintain concentrations of all chemicals at levels as low as is 
practical. 

Chemical Names: Ethano 1, hydroxyethane, ethyl hydroxide, methyl ca rbi no 1 ; CAS 64-17-5. 

Trade Names: Grain alcohol, Algrain, Jaysol, Denatured Alcohol, and others. 

Uses: Industrial solvent; in alcoholic beverages, colognes, tonics, and lotions; as a 
cleaning agent. 

PHYSICAL INFORMATION 

Appearance: Clear, colorless 1 iquid. t•1ay be found in pure form or in various more 
dilute concentrations. 

Odor: Pleasant, sweet, fruity. Minimum Detectable by Odor: 5 ppm. 

Behavior in Water: Soluble. Evaporation: Moderate. 

HEALTH HAZARD INFOR~1ATIO~ 

OSHA Standard: Average 8 hour exposure -- 1000 ppm. 

NJOSH Recommended Limit: None established. 

ACGIH Recommended Limit: Average 8 hour exposure -- 1000 ppm. 

Short Term Exposure: 

Inhalation: Levels of 5000 ppm to 10,000 ppm may result in irritation of 
mouth, nose and throat and coughing, leading to sleep and stupor. 

Skin: Pure ethyl alcohol may cause drying, redness and irritation. t1ay be absorbed 
-- through damaqed skin. 
Eyes: Irritation and tearing may result at 5000 ppm of vapor. Contact 
with liquid may cause severe irritatior,. 

Ingestion: One ounce of pure ethyl alcohol may cause reddening of face and 
neck and an exaggerated feeling of well-being. Three ounces of pure ethyl 
alcohol may cause an initial burst of excitement and activity followed by 
increasing loss of coordination, slurred speech, nausea and drowsiness. 
This may proceed to stupor, coma and death. Lethal dose of ethyl alcohol 
ranges from two to five ounces, depending on age and size of the individual. 
NOTE: Denatured alcohol contains additives which are extremely poisonous and 
cannot be removed by normal methods. Ingestion of denatured a l coho 1 wi 11 pro

duce much more serious poisoning. 

*Prepared by the Bureau of Toxic Substance Assessment, New York State Department of Health. 

for an explanation of the terms and abbreviations used, see "Toxic Substances: How Toxic 

is Toxic" available from the New York State Department of Health. 



Ethyl Alcohol 

Long Term Exposure: 

Prolonged inhalation of concentrations above 5000 ppm may produce symptoms ( 

listed under inhalation and the additional symptoms of headache, dizziness, 

tremors and fatigue. Additives in denatured alcohol may result in other 

more severe symptoms. 

Alcohol has been linked to birth defects and cancer in humans. 

EMERGENCY AND FIRST AID INSTRUCTIONS 

Inhalation: Move victim to fresh air. Give artificial respiration or oxygen as required. 

Skin: Remove soaked clothing. Wash with soap and water for 5 minutes. 

Eyes: Wash eyes with water at least 15 minutes. Seek medical attention. 

Ingestion: Seek immediate medical attention. 

Note to Physician: In a deeply comatose patient, hemodialysis or an infusion of 200 g 

fructose may be helpful. 

FIRE AND EXPLOSION INFORMATION 

General: Flammable. Ignites at 55°F (12°C). 

Explosive Limits: Upper - 19%, lower - 3.3~. 

Extinguisher: Alcohol foam, carbon dioxide, or dry chemical. Water may be ineffective 

but can be used to cool fire-exposed containers. 

REACTIVITY 

Conditions to Avoid: Hot environments and open flame. 

Materials to Avoid: Reacts violently with perchlorates, peroxides, chromic acid and 

nitric acid. 

PROTECTIVE MEASURES 

Storage and Handling: Store in a cool environment, in closed containers, away from 

flame. Underground or outdoor storage preferred for large quantities. 

Engineering Controls: Use in well-ventilated areas. 

Protective Clothing (Should not be substituted for proper handling and engineerinq 

controls):Chemical goggles, rubber gloves, and boots should be worn. 

Protective Equipment: A chemical cartridge respirator appropriate for ethyl alcohol 

should be worn. 
PROCEDURES FOR SPILLS AND LEAKS 

Get all workers out of spill area. Put on respirator and other protective clothing. Spread 

sand or other absorbent material over liquid to absorb it. Shovel into buckets, take to a 

safe place in the open air. Wash area of spill with soap and water. For final disposal, con-

tact your regional office of the N.Y.S. Department of Environmental Conservation. ( 

For more information: 
Contact the Industrial Hygienist or Safety Officer at your worksi.te or the 

New York State Department of Health, Bureau of Toxic Substance Assessment, 

Empire State Plaza, Tower Building, Albany, New York 12237. · 
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\. Occupational Health Guideline for 

Isobutyl Alcohol 

INTRODUCTION 

This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data; rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: (CH,),CHCH,OH 
• Synonyms: lsobutanol; IBA; 2-methyl-1-propanol; 
isopropylcarbinol 
• Appearance and odor: Colorless liquid with a mild, 
non-residual odor. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for isobutyl alcohol is 100 
parts of isobutyl alcohol per million parts of air (ppm) 
averaged over an eight-hour work shift. This may also 
be expressed as 300 milligrams of isobutyl alcohol per 
cubic meter of air (mg/m'). The American Conference 
of Governmental Industrial Hygienists has recommend
ed for isobutyl alcohol a Threshold Limit Value of 50 
ppm with a skin notation. 

HEALTH HAZARD INFORMATION 

• Routes of exposure 
Isobutyl alcohol can affect the body if it is swallowed, is 
inhaled, or comes in contact with the skin or eyes. 
• Effects of overexposure 
1. Short-renn Exposure: Overexposure to isobutyl alco
hol may cause irritation of the eyes, nose, and throat, 
headache. dizzmess, and drowsiness. 
2. Long-term Exposure: Drying and cracking of the skin 
may result from prolonged skin exposure. 
3. Reporting Signs and Symptoms: A physician should be 
contacted if anyone develops any signs or symptoms 

and suspects that they are caUS-."<l by exposure to 
isobutyl alcohol. 
• Recommended medical surveillance 
The following medical procedures should be made 
available to each employee who lS expcsed to isobutyl 
alcohol at potentially hazardous leveL: 
1. Initial Medical Screening: Employees should be 
screened for history of certain medical conditions 
(listed below) which might place the employee at 
increased risk from isobutyl alcohol expcsure. 

-Skin disease: Isobutyl alcohol is a defatting agent 
and can cause dermatitis on prolonged exposure. Per
sons with pre-existing skin disorders may be more 
susceptib}e to the effects of this agent. 

-Liver disease: Although isobutyl alcohol is not 
known as a liver toxin in humans, the importance of this 
organ in the biotransformation and detoxification of 
foreign substances should be considered before expos
ing persons with impaired liver function. 

-Kidney disease: Although isobutyl alcohol is not 
known as a kidney toxin in humans. the importance of 
this organ in the elimination of toxic substances justifies 
special consideration in those with impaired renal func
tion. 

-Chronic respiratory disease: in persons with im
paired pulmonary function, espectally those with ob
structive airway diseases, the breathing of isobutyl 
alcohol might cause exacerbanon of symptoms due to 

its irritant properties. 
2. Periodic Medical Examination: Any employee devel
oping the above-listed conditions should be referred for 
further medical examination. 
• Summary of toxicology 
Isobutyl alcohol vapor had a narcotic effect in high 
concentrations (6400 ppm) for rruce. and was lethal at 
10,000 to 15,000 ppm. In employees.. repeated exposures 
at 100 ppm had no significant effect. although irritation 
of the eyes and throat were observed m other studies 
where the vapor concentranons were higher. Isobutyl 
alcohol is a mild skin irritant. So chronic systemic 
effects have been reported in huma:-.• 

Tnese recommendations refiect good 1ndustnal hygiene and medical surveillance practices ana !ne • !rnplementation w1: 
aSS!S\ 1n ach1ev1ng an ettect1ve occupat1onal health program. However, they may not be suffiCie"'t tc acn1eve compliance 

with all requirements of OSHA regu1at1ons 

U.S DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public: Healt~ Serv1ce Centers tor D1sease Control 

Nat1onal Institute tor Occupational Safety and Health 
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CHEMICAL AND PHYSICAL PROPERTIES 

• Physical tbtt 
!. Molecula:r weight: 74 
2. Boiling point (760 mm Hg): 108 C (226 F) 
3. Specific gravity (water= 1): 0.8 
4. Vapor density (air = I at boiling point of isobutyl 

alcohol): 2. 6 
5. Melting point: -108 C (- 162 F) 
6. Vapor pressure at 20 C (68 F): 8.8 mm Hg 
7. Solubility in water, g/100 g water at 20 C (68 F): 

8.7 
8. Evaporation rate (butyl acetate= 1): 0.82 

• Reactiviry 
I. Condiriocs contributing to instability: Heat 
2. Incompatibilities: Contact with strong oxidizers 

may cause fires and explosions. 
3. Ha.zardocs decomposition products: Toxic gases 

and vapors (such as carbon monoxide) may be released 
in a fire involving isobutyl alcohol. 

4. Special precautions: Isobutyl alcohol will attack 
some forms of plastics, rubber, and coatings. It may 
react "~th metallic aluminum at high temperatures. 
• Flam•abil.i-t)· 

I. Flash pomt: 27.8 C (82 F) (closed cup) 
2. Autoigninon temperature: 427 C (800 F) 
3. Flammah1e limits in air, % by volume (at 212 F): 

Lower: 1.2; Upper: 10.9 
4. Exringulshant: Alcohol foam, dry chemical, 

carbon dinxide 
• Wamiag Jll'tlperties 

I. Odor Threshold: Both Summer and May report an 
odor threshok\ of 40 ppm. 

2. Eye Irritation Level: Patty states, "Fassett has 
studied isobutyl alcohol under the same conditions of 
exposure as for n-butyl alcohol. No evidence of eye 
irritation was noted with repeated 8-hour exposures to 
levels on the order of 100 ppm. Animal data showed 
that it was very similar to n-butyl alcohol in its effects." 
n-Butyl alcohol is known to be an eye irritant. 

3. Evaloatio::m of Warning Properties: Since the odor 
threshold of tsObutyl alcohol is below the permissible 
exposure littriL it is treated as a material with good 
warning properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• General 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single oght-hour sample or on two four-hour 
samples. Seve;-al short-time interval samples (up to 30 
minutes i may .also be used to determine the average 
·xposure ie" e.. A1r samples should be taken in the 

employee's breathing zone (air that would most nearly 
represent that ttthaled by the employee). 

• Method 
Sampling and analyses may be performed by collection 
of isobutyl alcohol vapors using an adsorption tube with 
subsequent desorption with 2-propanol in carbon disul- ( 
fide and gas chromatographic analysis_ Also, detector 
tubes certified by NIOSH under 42 CFR Part 84 or 
other direct-reading devices calibrated to measure iso· 
butyl alcohol may be used. An analyncal method for 
isobutyl alcohol is in the NIOSH Man'"al ~(Analytical 
Methods. 2nd Ed., Vol. 2, 1977. available from the 
Government Printing Office, Washington. D.C. 20402 
(GPO No. 017-033-00260-6). 

RESPIRATORS 

• Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situatiollS- If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- ( 
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health 
• In addition to respirator selection. a complete respira
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided v.ith and required to 
use impervious clothing, gloves. face shields (eight-inch 
minimum), and other appropriate protectJve clothing 
necessary to prevent repeated or prolonged skin contact 
with liquid isobutyl alcohol. 
• Clothing wet with liquid isobutyl alcohol should be 
placed in closed containers for storage unril it can be 
discarded or until provision is made for the removal of 
isobutyl alcohol from the clothing. If the clothing is to 
be laundered or otherwise cleaned w remove the isobu· 
tyl alcohol, the person performing the operation should 
be informed of isobutyl alcohol's haz.arrious properties. 
• Any clothing which becomes wet v.1th liquid isobutyl 
alcohol should be removed immed1atel;. and not reworn 
until the isobutyl alcohoi is remo,·ed from the clothing. 
• Employees should be provided wnh and required to 
use splash-proof safety goggles where l!qmd isobutyl 
alcohol may contact the eyes. 
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SANITATION 

• Skin that becomes wet with liquid isobutyl alcohol 
should be promptly washed or showered to remove any 
isobutyl alcohol. 
• Employees who handle liquid isobutyl alcohol should 
wash their hands thoroughly before eating or smoking. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 
which exposure to isobutyl alcohol may occur and 
control methods which may be effective in each case: 

Operation 

Uberation during spray 
applications of 
nitrocellulose lacquers 

Uberation during use of 
industrial cleaners; 
during use of paint 
removers 

Uberation during hand 
application of 
nitrocellulose lacquers; 
during manufacture of 
lubricating oil and 
hydraulic fluids; during 
manufacture of amino 
resins and plasticizers 

Use during manufacture 
of nitrocellulose 
lacquers, paint 
removers, and industrial 
cleaners 

Uberation during 
manufacture of 
acetaldehyde; during 
distillation of whiskey 

Controls 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce
dures and send for first aid or medical assistance. 
• Eye Exposure 
If isobutyl alcohol gets into the eyes, wash eyes immedi
ately with large amounts of water, lifting the lower and 
upper lids occasionally. Get medical attention as soon as 
possible. Contact lenses should not be worn when 
working with this chemical. 
• Skin Exposure 
If isobutyl alcohol gets on the skin, promptly flush the 
contaminated skin with water. If isobutyl alcohol soaks 
through the clothing, remove the clothing immediately 
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and flush the skin with water. If there is skin irritation, 
get medical attention. 
• Breathing 
If a person breathes in large amounts of isobutyl alco
hol, move the exposed person to fresh air at once. If 
breathing has stopped, perform artificial respiration. 
Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 
• Swallowing 
When isobutyl alcohol has been swallowed, get medical 
attention immediately. If medical attention is not imme
diately available, get the affiicted person to vomit by 
having hrm touch the back of his throat with his finger 
or by giving him syrup of ipecac as directed on the 
package. This non-prescription drug is available at most 
drug stores and drug counters and should be kept with 
emergency medical supplies in the workplace. Do not 
make an unconscious person vomit. 
• Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notify some
one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under
stand the facility's emergency rescue procedures and 
know the locations of rescue equipment before the need 
anses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

• Persons not wearing protective equipment and cloth
ing should be restricted from areas of spills or leaks until 
cleanup has been completed. 
• If isobutyl alcohol is spilled or leaked, the following 
steps should be taken: 
L Remove all ignition sources. 
2. Ventilate area of spill or leak. 
3. For small quantities, absorb on paper towels. Evapo
rate in a safe place (such as a fume hood). Allow 
sufficient time for evaporating vapors to completely 
clear the hood ductwork. Burn the paper in a suitable 
location away from combustible materials. Large quan
tities can be collected and atomized in a suitable com
bustion chamber. Isobutyl alcohol should not be al
lowed to enter a confmed space, such as a sewer, 
because of the possibility of an explosion. 
• Waste disposal methods: 
Isoburyl alcohol may be disposed of: 
!. By absorbing it in vermiculite, dry sand, earth or a 
similar material and disposing in a secured sanitary 
landftll 
2. By atomizing in a suitable combustion chamber. 
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RESPIRATORY PROTECTION FOR ISOBUTYL ALCOHOL 

Condition 

Vapor Concentration 

1000 ppm or less 

5000 ppm or less 

8000 ppm or less 

Greater than 8000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

Minimum Respiratory Protection• 

Required Above 100 ppm 

A chemical cartridge respirator with a full facepiece and an organic vapor 
cartridge(s). 

A gas mask with a chin-style or a front- or back-mounted organic vapor canister. 

Any supplied-air respirator with a lull facepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

A Type C supplied-air respirator with a full facepiece operated in pressure
demand or other positive pressure mode or with a full facepiece, helmet, or hood 
operated in continuous-flow mode. 

Sell-contained breathing apparatus with a full lacepiece operated in pressure
demand or other positive pressure mode. 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode. 

Self-contained breathing apparatus with a lull facepiece operated in pressure
demand or other positive pressure mode. 

Any gas mask providing protection against organic vapors. 

Any escape self-contained breathing apparatus. 

*Only NIOSH-approved or MSHA-approved equipment should be used. 
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Occupational Health Guideline for 
Isopropyl Alcohol 

INTRODUCTION 

This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data; rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: CH,CHOHCH, 
• Synonyms: Isopropanol; IPA; 2-propanol; sec-propyl 
alcohol 
• Appearance and odor: Colorless liquid with an odor 

of rubbing alcohol. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for isopropyl alcohol is 
400 parts of isopropyl alcohol per million parts of air 
(ppm) averaged over an eight-hour work shift. This 
may also be expressed as 980 milligrams of isopropyl 
alcohol per cubic meter of air (mg/m'). NIOSH has 
recommended that the permissible exposure limit be 
changed to 400 ppm averaged over a work shift of up to 
10 hours per day, 40 hours per week, with a ceiling of 
800 ppm averaged over a IS-minute period. The 
NIOSH Criteria Document for Isopropyl Alcohol 
should be consulted for more detailed information. 

HEAlTH HAZARD INFORMATION 

• Routes of exposure 
Isopropyl alcohol can affect the body if it is swallowed, 
is inhaled, or comes in contact with the skin or eyes. 
• Effects of overexposure 
1. Short-term Exposure: Exposure to high air concentra
tions of isopropyl alcohol may cause mild irritation of 
the eyes, nose, and throat. Drowsiness, headache, and 
incoordination may also occur. Swallowing isopropyl 
alcohol may cause drowsiness, unconsciousness, and 

death. Gastrointestinal pain, crnmps, nausea, vomiting, 
and diarrhea may also resU:: from swallowing this 
alcohol. 
2. Long·lerm Exposure: Drying and cracking of the skin 
may result from prolonged skn: exposure. Epidemiolog· 
ical investigations have estabbshed that a carcinogenic 
substance is present in isopropyl alcohol manufacturing 
areas, but have not confirmed isopropyl alcohol as a 
causative agent of cancer. 
3. Reporting Signs and Symptoe~SS: A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they are caused by exposure to 
isopropyl alcohol. 
• Recommended medical suneillance 
The following medical procedures should be made 
available to each employee who is exposed to isopropyl 
alcohol at potentially hazardous levels: 
1. Initial Medical Examinatiar-· 

-A complete history and physical examination: The 
purpose is to detect pre-exis=g conditions that might 
place the employee at increased risk, and to establish a 
baseline for future health monitoring. Examination of 
the skin, liver, kidneys, and respiratory system should 
be stressed. 

-Skin disease: Isopropyl alcohol is a defatting agent 
and can cause dermatitis on prolonged exposure. Per· 
sons with pre-existing skin disorders may be more 
susceptible to the effects of Uris agent. 

-Liver disease: Although isopropyl alcohol is not 
known as a liver toxin in h=, the importance of this 
organ in the biotransformaoon and detoxification of 
foreign substances should be considered before expos
ing persons with impaired liver function. 

-Kidney disease: Although isopropyl alcohol is not 
known as a kidney toxin in humans, the importance of 
this organ in the elimination o: toxic substances justifies 
special consideration in those with impaired renal func· 
tion. 

-Chronic respiratory dlsease: In persons with im· 
paired pulmonary function. especially those with ob· 
structive airway diseases.. ti"_:,e breathing of isopropyl 

These recommendations reflect good industrial hygiene and medical surveillance pract1ces a-,: their implementation w: 1 

assist tn ach1ev1ng an etfectrve occupational health program. However, they may not be sutt~Coe~t to achieve compl1ance 
wtth all reautrements ot OSHA regulatrons 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Public Health Serv1ce Centers for D1sease Controi 

National lnst1tute for Occupational Safety and Healtt' 

U.S. DEPARTME'IT OF LABOF 
Occupational SaTery anc Health Adm1nrstratror· 



alcohol might cause exacerbation of symptoms due to 
its irritant properties. 
2. Periodic Medical Examination: The aforementioned 
medical examinations should be repeated on an annual 
";asis. 
> Summary of toxicology 
The most important toxic effect of isopropyl alcohol is 
narcosis. which occurs in mice at vapor concentrations 
of 3000 ppm, the effects increasing "ith the duration of 
exposure. Exposure to higher concentrations results in 
ataxia, followed by deep narcosis and death. Reversible 
changes occurred in the liver fat of mice repeatedly 
exposed to high concentrations of vapor. Isopropyl 
alcohol is metabolized fairly rapidly, and acetone may 
be detected in the urine following heavy exposures. 
Human volunteers reported mild irritation of the eyes, 
nose, and throat after 3 to 5 minutes exposure to vapor 
at 400 ppm; at 800 ppm the results were not severe, but 
most subjects found the atmosphere to be objectionable. 
Accidental, extensive wetting of the skin could occur in 
industrial situations and as isopropyl alcohol is absorbed 
readily through the skin, the additive effect of inhala
tion and skin absorption could have serious results. 
Similarly, there is a risk of deliberate ingestion of 
isopropyl alcohol as a substitute for ethyl alcohol, 
which would add to the effects of inhalation. The 
defatting action of isopropyl alcohol can cause mild skin 
irritation, but a small percentage of workers may devel
op contact dermatitis of a more serious nature. No 
chronic systemic effects have been reported in humans. 

CHEMICAL AND PHYSICAL PROPERTIES 

• Physieal data 
!. Molecular weight: 60 
2. Boiling point (760 mm Hg): 82 C (!80 F) 
3. Specificgravity(water = 1):0.78 
4. Vapor density (air = I at boiling point of isopro-

pyl alcohol): 2.1 
5. Melting point: -89 C (- i28 F) 
6. Vapor pressure at 20 C (68 F): 33 mm Hg 
7. Solubility in water, g/100 g water at 20 C (68 F): 

Miscible in all proportions 
8. Evaporation rate (butyl acetate= 1): 2.83 

• Reactivity 
I. Conditions contributing to instability: Heat 
2. Incompatibilities: Contact with strong oxidizers 

may cause fires and explosions. 
3. Hazardous decomposition products: Toxic gases 

and vapors (such as carbon monoxide) may be released 
in a fire involving isopropyl alcohol. 

4. Special precautions: Isopropyl alcohol will attack 
some forms of plastics, rubber, and coatings. It may also 
react with metallic aluminum at high temperatures. 
• Flammability 

!. Flash point: 12 C (53 F) (closed cup) 
2. Autoignition temperature: 399 C (750 F) 
3. Flammable limits in air, % by volume: Lower: 2.0; 

Upper: 12.0 

2 leopropyl Alc:onol 

4. Extinguishant: Alcohol foam, dry chemical, 
carbon dioxide 
• Warning properties 

I. Odor Threshold: Patty reports, "Scherberger et al. 
stated that the concentration with identifiable odor of ( 
isopropyl alcohol is 200 ppm." May reports an odor 
threshold of 45 ppm. 

2. Irritation Level: According to Patty, "mild irrita
tion of the eyes, nose, and throat was induced in human 
subjects exposed by Nelson and associates for 3 to 5 
minutes to 400 ppm of isopropyl alcohol." 

3. Evaluation of Warning Properties: Through its 
odor and irritant effects, isopropyl alcohol can be 
detected below or at the permissible exposure limit. For 
the purposes of this guideline, therefore, it is treated as a 
material with adequate warning properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• Eight-Honr Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples. Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee). 
• Ceiling Evaluation 
Measurements to determine employee ceiling exposure ( 
are best taken during periods of maximum expected 
airborne concentrations of i8opropyl alcohol. Each 
measurement should consist of a fifteen (15) minute 
sample or series of consecutive samples totalling fifteen 
(15) minutes in the employee's breathing zone (air that 
would most nearly represent that inhaled by the em
ployee). A minimum of three (3) measurements should 
be taken on one work shift and the highest of all 
measurements taken is an estimate of the employee's 
exposure. 
• Method 
Sampling and analyses may be performed by collection 
of isopropyl alcohol vapors using an adsorption tube 
with subsequent desorption Mth 2-butanol in carbon 
disulfide and gas chromatographic analysis. Also, de
tector tubes certified by NIOSH under 42 CFR Part 84 
or other direct·reading devices calibrated to measure 
isopropyl alcohol may be used. An analytical method 
for isopropyl alcohol is in the NIOSH Manual o~-

Analytical Methods, 2nd Ed .. Vol. 2, 1977. available 
from the Government Printing Office, Washingtor,. 
D.C. 20402 (GPO No. 017-033-00260-6). 

RESPIRATORS 

• Good industrial hygiene practtces recommend that 
engineering controls be used to reduce environmental 
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concentrations to the permissible exposure level. How
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health. 

• In addition to respirator selection-, a complete respira
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with liquid isopropyl alcohol. 

• Any clothing which becomes wet with liquid isopro
pyl alcohol should be removed immediately and not 
rewom until the isopropyl alcohol is removed from the 
clothing. 
• Clothing wet with liquid isopropyl alcohol should be 
placed in closed containers for storage until it can be 
discarded or until provision is made for the removal of 
isopropyl alcohol from the clothing. If the clothing is to 
be laundered or otherwise cleaned to remove the iso
propyl alcohol, the person performing the operation 
should be informed of isopropyl alcohol's hazardous 
properties. 
• Employees should be provided with and required to 
use splash-proof safety goggles where liquid isopropyl 
alcohol may contact the eyes. 

SANITATION 

• Skin that becomes wet with liquid isopropyl alcohol 
should be promptly washed or showered to remove any 
isopropyl alcohol 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 
which exposure to isopropyl aicohol may occur and 

control methods which may be e:1ective in each case 
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Operation 

Use as a solvent in 
spray and heat 
applications of surface 
coatings, including 
stain, varnish, 
nitrocellulose lacquers, 
and quick-drying inks 
and paints 

Use as a solvent in 
application other than 
spray or heat of surface 
coatings, including 
stain, varnish, 
nitrocellulose lacquers, 
quick-drying inks and 
paints, textile coatings 
and dyes, dopes, and 
polishes 

Use in manufacture and 
liberation during 
packing of acetone 

Use as a solvent in 
manufacture of surface 
coatings and thinners 

Use in organic 
synthesis for isopropyl 
derivatives, including 
phenols, acetates, 
xanthates, ether, 
amines, myristate, 
palmitate, nitrite, and 
glycerin 

Use in manufacture of 
cosmetics, including 
liniments, skin lotions, 
permanent wave 
lotions, and color hair 
rinses 

Liberation during use as 
a disinfectant and 
sanitizer; use during 
cleaning and 
degreasing operations 

Use in preparation, 
manufacture, and 
packaging of 
disintectants and 
sanitizers. including 
rubbing alcohol, other 
antiseptic solutions, 
skin astringents, rnouth 
washes, and medicated 
sprays 

Controls 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

l110propyl Alcoho, .; 
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Operation 

Use in manufacture of 
cleaning and 
degreasing agents, 
·ncluding stain and spot 
removers, glass 
cleaners, rug and 
uphostery cleaning, tar 
remover, liquid soap, 
and windshield cleaner 
fluid; use in 
manufacture of de-icing, 
de-fogging, and anti
freeze products 

Use in extraction and 
purification of alkaloids, 
proteins, chlorophyll, 
perfumes, sulfuric acid, 
vitamins, kelp, pectin, 
resins, gums, and 
waxes 

Use in manufacture of 
rubber products; use as 
an additive in anti
stalling gasoline, 
lubricants, denatured 
ethyl alcohol, hydraulic 
brake fluids, and rocket 
fuel 

Use in manufacture of 
adhesives, including 
nitrocellulose film and 
microfilm cement; use 
in manufacture of safety 
glass 

Controls 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

General dilution 
ventilation; personal 
protective equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce
dures and send for first aid or medical assistance. 
• Eye Exposure 
If isopropyl alcohol gets into the eyes, wash eyes 
immediately with large amounts of water, lifting the 
lower and upper lids occasionally. Get medical atten
tion as soon as possible. Contact lenses should not be 
worn when working with this chemical. 
• Skin Exposure 
lf isopropyl alcohol gets on the skin, flush the contami· 
nated skin with water. If isopropyl alcohol soaks 
through the clothing, remove the clothing immediately 
and flush the skin with water. If there is skin irritation, 
get medical attention. 
• Breathing 
' a person breathes m large amounts of isopropyl 

alcohol, move the exposed person to fresh wr at once. If 
breathing has stopped, perform artificial respiration. 

4 !110propyl Alcohol 

Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 
• Swallowing 
When isopropyl alcohol has been swallowed, get medi-
cal attention immediately. If medical attention is not ( 
immediately available, get the affiicted person to vomit 
by having him touch the back of his throat with his 
fmger or by giving him syrup of ipecac as directed on 
the package. This non-prescription drug is available at 
most drug stores and drug counters and should be kept 
with emergency medical supplies in the workplace. Do 
not make an unconscious person vomit. 
• Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notify some
one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under
stand the facility's emergency rescue procedures and 
know the locations of rescue equipment before the need 
arises. 

SPill, lEAK, AND DISPOSAl 
PROCEDURES 

• Persons not wearing protective equipment and cloth
ing should be restricted from areas of spills or leaks until 
cleanup has been completed. 
• If isopropyl alcohol is spilled or leaked, the following 
steps should be taken: 
I. Remove all ignition sources. ( 
2. Ventilate area of spill or leak. 
3. For small quantities, absorb on paper towels. Evapo
rate in a safe place (such as a fume hood). Allow 
sufficient time for evaporating vapors to completely 
clear the hood ductwork. Burn the paper in a suitable 
location away from combustible materials. Large quan
tities can be collected and atomized in a suitable com
bustion chamber. Isopropyl alcohol should not be al
lowed to enter a confined space, such as a sewer, 
because of the possibility of an explosion. 
• Waste disposal methods: 
Isopropyl alcohol may be disposed of: 
I. By absorbing it in vermiculite, dry sand, earth or a 
similar material and disposing in a secured sanitary 
landfill. 
2. By atomizing in a suitable combustion chamber. 
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RESPIRATORY PROTECTION FOR ISOPROPYL ALCOHOL. 

Condition 

Vapor Concentration 

1000 ppm or less 

5000 ppm or less 

20,000 ppm or less 

Greater than 20,000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

Minimum Respiratory Protection• 
Required Above 400 ppm 

A chemical cartridge respirator with a full facepiece and an organic vapor 
cartridge(s). 

A gas mask with a chin-style organic vapor canister. 

A gas mask with a front- or back-mounted organic vapor caniste~. 

Any supplied-air respirator with a full facepiece, helmet, or hoOC 

Any self-contained breathing apparatus with a full facepiece. 

Self-contained breathing apparatus with a full facepieoe operated in pressure
demand or other positive pressure mode. 

A combination respirator which includes a Type C supplled-aJr respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu
ous-flow mode and an auxiliary sell-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode. 

Self-contained breathing apparatus with a lull facepiece ope<ated in pressure
demand or other positive pressure mode. 

Any gas mask providing protection against organic vapors 

Any escape self-contained breathing apparatus 

'Only NIOSH-approved or MSHA-approved equipment should be used. 
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The North Carolina Toxic Substances Management Guide 

METHANOL 

Execu live Summary 

CAS NUHBER 00067-56-l 
Methanol (methyl alcohol) is a colorless, flammable, mobile liquid with a characteristic sharp, sweet/sour odor. Originally- obtained by the- dt>struclive distillation of wood, it is nor..· usually manufactured from hydrogen and carbon monoxide or carbon dioxide, or by oxidation of hydrr:•':n-!:lons. Annual U.S. production for 1975 was estimated at 2;600,00{) tons. North Carolina requires the reporting of all spills if they occur near water. 

Health Effects 
ACUTE. --Methanol toxicity is characterized by visual disturbances and metabolic acidosis. Other commonly reported symptoms include dizziness, nausea aud vomi ling, and headaches. Severe toxicity may develop after inhalation, ingestion or percutaneous exposure. Numerous cases of blindness and death have been reported. 
A wide range of variability in toxicity ex.ists among indjviduals exposed to methanol. General correlations between exposure and effect are therefore difficult to make. Concentrations ranging from l, :wo - 8, 300 ppm can lead to impaired vision. Toxicity can be mediated by ethanol which slows the metabolism of methanol to formic ~cid. 
Direct skin contact with methanol has been said to cause dermatitis. Direct contact of methanol with the eyes resulted in chemosis and superficial lesions of the cornea which were rarely of a serious nature. 
CARCINOGENICITY. There is no evidence that methanol is carcinogenic in man or animals. MUTAGENICITY. !1ethanol is not mutagenic is the Ames' Salmonella~phimurium assay. TERATOGENICITY EHBRYOTOXICITY. There is no evidence to indicate that methanol causes birth defects or is embryotoxic. 
CHRONIC. Methanol is slowly eliminated from the body. Often, increased concentrations are found 10 the blood and tissue after repeated exJ-lOsures. 
Alterations in light sensitivity and vanatlOns in EEG patterns have been detected after exposure to lo~o~ concentrations (0. 77 ppm) oi methanol. However, chronic occupational exposure to 25 ppm apparenLJy has no harmful effect. 

Occu_pational Health 
---- TheAmeriri!i- Conference of Governmental Industrial Hygienists has established a Threshold Limit Value for oworkroom au (time-welghted dVerage concentration under which it is bel1eved tht all workers may be repeatedly exposed day aitt•r day without adverse effect) of 200 ppm (262 mg/cu m). The recommended Short Term Exposure Linnl (the maximum concentrat1on to wh1ch workers may be exposed for a period up to 15 minutes) 1s 250 ppm (328 mgjcu m). The 1mportance of skE: ex~osure 1~ noleC 

i~o-~t~~ _01 llum~n_t..:~1~5~sun 
OCCJJPA1TORA1. Methanol 1s used 1n t.he production of formaldehyde and other chem1cals 
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and ale~ ~~ dJ. industrial solvent. Use as a solvent accounts for approximately 90 percent of methanol losses to the environment. Seventy-tr..:o occupations that offer exposure to methanol have been reported by the U.S. Department of Labor. A urinary methanol concentration of 10 .ug/1 measured at the end of the work shift is suggested by one research team as the level above which significant occupational exposure should be expected. 
AMBIENT. Hethanol has detected in the municipal drinking water of nine cities, including Durham, North Carolina. It has also been detected 1n effluents from sewage treatment plants, and latex, paper, and chemical industries, including one chemical company on thP upper Catawba River, North Carolina. 
An urban air concentration of 13.0 ug/cu fll is reported as a "typical value" in samples taken in Pasadena, California. 
CONSUI11::R. Host of the serious cases of methanol poisoning reported during the last 40 years (many of them fatal, while others involved permanent or temporary loss of vision) resulted from the ingestion of methyl alcohol in the belief that it was ethyl alcohol. Death from ingestion of less than 30 ml has been reported. 

Environmental Significance 
No quantitative data are available on halflife in air or water, nor on bioaccumulation in aquatic organisms. Methanol is reactive with oxidizing material in the atmosphere and 1s removed by rain. It is highly miscible with water. Sludge digestion is inhibited at 800 mg/1. The aquatic toxicity TLm 96 is more than I ,000 ppm. 
Concentrations above 0.15 ppm (0.2 mgjcu m) produced a decrease in photosynthesis in several different tree species. 
Data on aquatic plants or algae have not been reported. 

North Carolina Production and Users 
Production in North Carolina owas reported hy five companies in the Toxic Substances ContruJ Act (TSCA) Chemical Substance Inventory: 

Carodel Corporation, Fayetteville: 50-500 tons/ year 
E .1. Dufont, brevard: 
Hercofina-NC, Wilm1ngton: 

tion figures 

500-25,000 tons/year 
No report of produc-

New Bern Polyes-ter, Ner,.,' Bern: 500-5,000 tonsjyea1 
500-5,000 tons/yea: 

Wright Chemical, R1egelwood: 

Users: No information avallalile 

kecommended kevu:··~·: 
Chemical hazard lniormauon Profiles (CHih TSCA Chemical As-seS"Sm-erll-Set'"l--es·-~------U~EPA-500,' l 80-0li, pages 187-198 (April, l98Ci 
1979 Annual ke ort and Sc1enL f1c Rev1e~. 

Tox co ogy CIIT), 
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FIRST AID AND EMERGENCY RESPONSE INFORMATION 

METHANOL 

First Aid (NIOSH/OSHA Pocket Guide to Chemical 
Hazards 

Eyes: Wash with large amounts of 
water immediately. CONTACT 
LENSES SHOULD NOT BE \lORN 
WHEN WORKING WITH I!ETI!.ANOL. 

Skin: Wash the contaminated skin 
with water. Remove clothing 
immediately if contaminated 
and wash skin. If irritation 
persists after washing, get 
medical attention. 

Inhalation: Move to fresh air at once. 
Perform artificial respira
tion if necessary. Seek 
immediate medical attention. 

lngestion: Induce vomiting by finger or 
by giving syrup of ipecac. 
Seek medical attention immed
iately. 

Note to Physician: Gastric lavage with 3-5~ 
sodium bicarbonate. Prompt 
hemodialysis if blood metha
nol level is above 50 mg/dl 
or if there is evidence of 
acidosis. 

Procedures for S ills and Leaks (U.S. DOT Emerg
ency Response Guidebook, 19 0 

Isolate hazard area and deny entry. Stay 
upwind and keep out of low areas. Wear positive 
pressure breathing apparatus and special protec
tive clothing. No flares, smoking or flames in 
hazard area. Do not touch spilled material. Stop 
leak if it can be done without risk. Use water 
spray to rPduce vapors. Isolate for \mile in all 
direcltorls if tank or tankcar is involved in 
J i f!'. 

SMALL SPILLS: Take up with sand, or other 
noncombustible absorbent 
material, then flush area 
with water. 

LARGE SPILLS: Dike far ahead of spill for 
later disposal. 

Fire and Explosion lnformat1on 

GENERAL: Burns V.'ilh a very pale blue flam~ 
that is not usually visible lf; 
normal light. Fumes may fonr 
explosive m5xtures in air. Ignites 
at J2°C (54 F). 

EXPLOSJVE LlM!TS: Upper - 36.5%, Lo\t!e~-
6.0% 

EXTINGUISHER: Dry chemical or foam; water 
aay not be effective but ca::. 
be used to cool container~> 
during a fin:. 

Reactivity 

CONDITIONS TO AVOID: Heat, flame 
MATERIALS TO AVOID: Strong oxidizers such 

as chromates, permanganates, hypochlorites and 
peroxides. Reacts violently with chloroform in 
strongly caustic solutions (example: with lye or 
potassium hydroxide). Also reacts strongly with 
magnesium, bromine and nitric acid. 

Protective Measures 
HANDLING AND STORAGE: Store in a cool place 

away from sources of flame and ignition. 
ENGINEERING CONTROLS: Provide adequate 

ventilation; eye wash stations, sinks and showers 
should be available. 

PROTECTIVE CLOTHING (Should not be substitu
ted for proper engineering and handling controls): 
Wear splash proof goggles, rubber gloves, apron 
and boots if contact is likely. 

PROTECTIVE EQUIPMENT: For levels up to 
2,000 ppm use a supplied-air or self-contained 
breathing apparatus; for levels up to 10,000 ppm 
use the above with a full facepiece, helmet or 
hood; for levels up to 25,000 ppm use a supplied
air Type C respirator with full facepiece used in 
a positive pressure or continuous flow mode. 

( 
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The North Carolina Toxic Substances '\lanagement Guide Narn(': Met IJ;·mul 
CAS Number: 00067-'J(J-1 

METHANOL 

Profile 

Chemical Identification 

Alternative Names: 

Carbinol 
Colonial Spirit 
Columo1an Spirits 
MethyJ Alcohol 
Methyl Hydroxide 

Monohydroxymethane 
Pyroxylic Spirit 
Wood Alcohol 
Wood Naphtha 
Wood Spirit 

Chemical Abstract Services (CAS) Registry 
Numher: 00067-56-1 

Registry of Toxic Effects of Chemical Substances 
(RTECS) Number: PC 1400000 

Hazardous Materials Table Identification 
Nurnbe r: UN 1230 

RCRA Identification Number: u 154 

~lolecular Weight: 32.05 

Molecular Formula: CH40 

Structure: 
H 
' H- C - OH 
' H 

Classification: The simplest of the aliphatic 
alcohols. 

Description: A colorless, flammable liquid with 

Uses: 

a characteristic sour, sharp, 
sweet odor. 

Industrial solvent, fuel and in manufac
turing of formaldehyde. 

~hemical/Physical Data 

Boil1ng point: 64.7°C 
t!elting point: -97.8°C 
Vapor pressure: 100 mm Hg at 21.2°( 
Vapor density: 1.11 (Air :::c l.Oj 
Solubility in water: Miscible with water. alco-

hols, ketones and esters 
Specific gravity: 0.8100 
Flash point: ~2°C closed~cup (54°F) 
Ignition- temperature: 470°C 
Explosivf' limits: 7 .J to 36 percent by volw:ne in 

a1r 

HU~LI\N TOXICIT\ 

Methanol is slowly el1minated from the t-0dv. 
Increased concentrations occur 10 blood a~d 
llssuE- afler repeated exposures (ACGIH, lJtC ;. 

\lUSH has revie\o.'ed the toxic dfect::; o_;_ 
mclll3r-JCJl 1n humans The infunna.Liu bf; 1S 
takeli from the NJOSH Criteria IJocumci;t (> c·; 

Methanol toxicity is characterized by 
~:sual disturbances and metabolil dlldosjs. 
C-:.her commonly reported symptoms includE-' 
c:.zz1ness, nausea and vomiting, and head
a: hes . Severe toxin t y may dev<'l op a fle r 
ir::.halation, ingestion or percutaneous expu
s:.ne. Numerous cases of blindness and death 
~ave been reported. 

A wide range of variability in loxicity 
exists beh.,een individuals exposed to melba
r::.:,l. General correlations between exposure 
and effect are therefore difficult to make. 
Alterations in light sensitivity and varld
tJ..ons in EEG patterns have been detected 
~iter exposure to low concentrations (0. 77 
ppm) of methanol. However, chronic occupa
t.ional exposure to 25 ppm apparently has no 
i:armful effect. Concentrations ranging from 
~.200-8,300 ppm can lead to impaired visioD. 
:uxicity can be mediated by· f'thanol \,•hich 
:slov.'s the metabolism of methanol to formic 
ccid. 

.Llrect skin contact with methyl alcohol has 
been said to cause dermatitis. Direct contact 11f 
methy-:.. alcohol with the eyes resulted in chemo:,_is 
and s~nerficial lesions of the cornea ~hicl1 wer~ 
rareiy.of a serious nature (~JOSH, 1976). 

·.nnary methanol concentrations rPflect 
level5 in blood for exposed subJects. A ur111dry 
me.tha:.:·l concentration of 10 )-lg!l measured at the 
e-nd c-: the work shift is suggested by oue research 
team ~~ the level above which significant occupa
tlon.::~ exposure should be suspected (Ferry et 
al., 2~80). 

:.:::e maximum level at which one could esC"dJH 
....-ithi:. 30 minutes ~<.'ithout any es-cape-imp:ol ring 
sympv:.r:.s or irreversible effects is sug;,;esleJ to 
be 2,':0 ppm (N10SH, 1978). 

:~ath from ingestion of less tllaiJ J0 1nl hd~ 
O~en ::-::-ported (TDB, J981l. 

-Jlo-_ 

ev1dence i,.,'.:J.S found to inJJLdte thol 
lS carcuwgernc 111 m.:J.n ur auimnls. 

~!elhauo.i v.·.:J.s nut muta~<'-'!llC Ill the 
Ames' Salrfll-'IlL·l la tv11tnmu•·i un; 
assay. For tLe test Lfjf:,~tl:1l"tf'rJ., 
were exposeo LG meLha11uJ V3]'1H 111 
d OPSlCCJLC'I 

Jrl_lt'C[l<l!l t.li ; ilf'l"l r·r:l 'II( lt:<~ll' 

lll grcJssti\J)'J!t·'-~ l''l'ljLJ' t"' dl. Jill J 

til_' fl ·: '· (J 1 

ii hi:· j' •. d l J f))( l 1: 

'lh1s result lS 

quest1onable 
mutagenlClt\·. 

!"' l' II l 

',l J; 

'r:: •:,t_-,111.-;' 

COilS l dt· l"t '<.1 :_'' 

relevance tv humar1 



N.:lnlt': Mcth.liJuJ 
CAS Numbvr: lHHlh 7- '16- 1 

Te_~~~ogenici ty and £mbryotoxici ty 

N(l evidence was found to indicate that 
methanol causes birth defects or is embryotoxic. 

ANIMAL TOXICITY 

Acute To xi ci tv 

Results of lethal studies in several animal 
species as reported in the RTECS, 1980 are listed 
below: 

Route 

Oral 

Dermal 

Ocular 

Inhalation 

Species 

Rat 
H_ouse 

Rabbit 

Dog 

Monkey 

Monkey 

Rabbit eye 

Rat 

Lethal Dose 

13 gm/kg, LD50 
0.4 gm/kg, lowest 

lethal dose 
7.5 gm/kg, lowest 

lethal dosP 
7.5 gm/kg, lowest 

lethal dose 
7.0 gm/kg, lowest 

lethal dose 

0.5 gm/kg, lowest 
lethal dose 

40 mg, moderately 
toxic 

64,000 ppm/4 hours, 
lowest lethal con
centration 

Acute and Chronic Inhalation Data 

Results of inhalation studies in animals 
have been swnmarized by Treon in a review of 
methyl alcohol published in Industrial Hygiene 
and Toxicology, F.A. Patty, Ed. (Treon, 1963). 
Tabulated effects reproduced from the Treon 
revie~,o,' are given in the table on the following 
page. 

AQUATIC AND TERRESTRIAL TOXICITY 

Aquatic ToxicitY 

Aquatic toxicity rating: 
1,000 (RTECS, 1980). 

TLm 96 is more than 

Verschueren reports a 48-bour TLm for trout 
as 8,000 ppm and a 24-hour no-effect level for 
creek chub at 8,000 ppm. Daphnia suffered no 
effects after 48-hour exposure to 10,000 ppm. 
The 24-hour TLm for brine shnmp is 10,000 ppm 
(Verschueren, 1977). 

No reports were found on 1:'1oaccumulation or 
biodegradatiorl 1n aquatic spec1es 

Phytotoxicity 

Concentrations above 0.15 ppm (0.2 mg/cu m 
produced a decrease in photosynthesis in several 
different tree species according to the rPport 
(U.S. EPA, CHIP, 1980). 

No data on aquatic plants or algae !;.'ere 
found. 

Table !. 

Animal 
Cat 

Mouse 

Rat 

Dog 

Physiological 
Inhalation of 

132,000 
65,000 
33,600 

18,300 

72,600 
72,600 
54,000 
48,000 
10,000 

152,800 
101,600 
91,700 
76,400 
61,100 
45,800 
30,600 

173,000 
139,000 

60,000 

31,600 
22,500 
13' 000 
8,800 
4,800 
3,000 

50,000 

37,000 

13,700 
2,000 

10,000 

mg/ 
liter 
173.0 
86.0 
44.0 

24.0 

95.0 
95.0 
70.7 
62.8 
13.1 

200.0 
133.0 
120.0 
100.0 
80.0 
60.0 
40.0 

227.0 
182.0 

78.5 

41.4 
29.5 
17 . 0 
11.5 
6.3 
4.0 

65.4 

48.4 

17.9 
2.6 

13. 1 

Effects upon Animals of tt.-::
Methyl AlcoholEOI1Centraili7. 
Duration of Signs 
exposure, of intox-

hr ication Outcor:-,,;
Died 5-5.5 Narcosis 

4.5 Onside 50k, d.1e.:: 
6 Incoord-

6 

54 
28 
54 
24 
230 
94 min. 
91 min. 
95 min. 
89 min. 
134 min. 
153 min. 
190 min. 

2.5 

18-20 
8 
24 
8 
8 
8 

8 

4 
24 

ination 501., C:.lf": 

Nune, but Survi ....-< 
salivation 
Narcosis Died 
Narcosis Died 
Narcosis Died 
Narcosis Surv1 \·-::::. 
Ataxia 
Narcosis 
Narcosis 

SurVJ'>f: 

Narcosis Over-a~: 
Narcosis mort5!~:; 
Narcosis 45~, 
Narcosis 
Narcosis 

Highest 
concen
tration 
endurable 

Died 

Narcosis, 
convulsions 

Died 
Narcosis 
Prostration 
Lethargy 
None 
None 
Drowsi-

ness Surv1·:~- ~ 

Prostra
tion, 
incoord
inaliOit 

Nom· 
None 

3 ffil[). b 
times each 
day at hour
ly Intervals 
for 1 0(1 

days Nont 
Dogs & 450-500 0.59-0.65 
pups 

B br/da\·. 
7·days~ 
week for 
379 days None Surv1v~: 

( 

( 



Physiological Effects (Continued) 

Monkey, 40 '000 S2. 4 4 Illness Death 
rabbit, 40 '000 52 .4 I daily Delayed 

death 
ra l 10,000 13. I 18 daily Death 

10 '000 13. I 7 daily 
for sev-
eral \o"eeks Delayed 

death 
1,000 1.3 41 Death 

Tdble reproduced from Treon, 1963. 

ENVIRONMENTAL DATA 

Air 
Ail urbar1 conrentration of 1.30 pg/cu m 1S report
ed ;.JS a "typical value" in samples taken in 
Pasedena, California (Hanst, 1974). No Quantita
tivf' data are available regarding estimated 
atmospheric residence time. Methanol is removed 
by rainfall and is reactive with oxidizing mater
ials in the atmosphere (U.S. EPA, CHIP, 1980). 
This substance is not photoreactive, and can 
accumulate to high levels in th1s medium. A 
vapor pressure of 1.11 ( Air = 1.0) indicates 
some potential for dispersion in the atmosphere. 

Water 
Neth8nol has been detected 1n the municipal 
drinking water of nine cities including Durham, 
North Carolina. It has also been detected in 
effluents from sewage treatment plants, and 
latex, paper and chemical industries, including 
one chemical company on the Upper Cata .. oba River, 
North Carolina (Shackelford, 1977 j. Estimated 
half-life and hydrolysis rate data are not avail
able for this substance. Water is likelv to be 
methanol's primary medium of dispersior: -because 
of its miscibility. Evaporation from -.. ·ater can 
be expected to limit the amount of accumulation 
in this medium (C.S. EPA, CHIP, 19Sj), Degrada
tlon occurs through reaction \o'ith oxidative 
materials. 

Soil 
Lim-ited data are available regarding the persis
tence of methanol 1n soils. The substance is 
volatile in this medlllm, and undergoes Oiodegra
datiun by soil micro-organisms. 

B1 ota 
Ffet1lanol acts as a cumulativ:: po1son :::: b1otc., 
but can be metabolized to fontlc anG ar.: formal
dehyde (NIOSH, lS~uj. No qu.:.ntitauvec data is 
available regarding b1oaccumLi.atic::: 1r. aquat1c 
orgamsms, although some accumulauor. can be 
expected l•'i lh repeated exp·:·st..re. S :mll ar l y, 
•iJ1omaglli fication 1s not expect~<. 

Hethano1 1nhib1t::: sludge d1gest1o::: at SOO mgil 
(Verschueren, 197~ 

~.111u·: Mi·rhanol 
CAS :lnmhr>r: 000h7-'lt.-

INDUSTRIAL DATA 

Production 

Production in North Carolina was reported by 
five companies in the Toxic Substances Cuntrul 
Act (TSCA) Chemical Substance lnventory: 

Carodel Corporation, Fayetteville: 50-500 tons/ 
year 

E. I. DuPont, Brevard: 
Hercofina-NC, Wilmington: 

tion figures 

5,000-25,000 tons/year 
No report of produc-

New Bern Polyester, New Bern: 500-5,000 tons/year 
Wright Chemical, Riegelwood: 500-5,000 tuns/ye>ar 
(U.S. EPA, TSCA Inventory, 1980) 

Annual U.S. production for 1975 WJs esti-
mated at 2,600,000 tons. (U.S. EPA, CHIP, 1~801 

Consumption and Use 

Estimated U.S. Consumption in 1973: 

Production of formaldehyde 
Solvent usage 
Production of dimethyl teraphthalate 
Production of methyl halides 
Production of methylamines 
Production of methyl methacrylate 
Production of acetic acid 
Production of glycol methyl ethers 
Inhibit polymerization of formaldehyrlP 
Exports 
Miscellaneous 
(U.S. EPA, CHIP, 1980) 

39 pen ent 
7.9 Vl'rcent 
6.1 pf'rcent 
b.l percent 
3.3 perC('Ot 
3.7 ~wrccnt 
:J.4 )H'fCt'llt 

1 . l pt' rct'Itt 
n.Y percPJJt 

1 1 . ti pr'rC'f'llt 
!6.4 pt·rcent 

Reported uses of methanol and the correSJ.lulHliug 
SlC codes are listed below: 

Production of formaldehyde, dimethyl 
terephthalate, methyl halides, mf'Lhy
lamines, methyl methacrylate, acf't it 
acid, glycol methyl ethers 

Glycol methyl ethers used in jet fuel 
LacquPrs 
Textile dyeing 
Phthalate product1on 

Inhib1t pulymerization of formaldehydr
Notor fuel 
Possible sewage treatment applications 
Possible ft>rmentation substrate for 

animal feed 
(U.S. EPA, CHIP, 1980) 

Industrial solvent 
Ra~n· material for making iormaldebydc 

2ht!') 
21J] 1 , ~ -) 
28') l 
L~l> 

:n·\fJIJ, ~8~ j 

lK 

2(; 

and methyl esters 2bt}:1 

In antifreeze for automotive 
rad1ators and a1r brakes 

As a iuel for picn1c stove~ 
As a fuel for soldering torches 
As an extracLant ior animal and 

vegetable ull:-, 

-l9E-



Name: Methanol 
CAS Number: 00067-56-1 

To denature ethanol 
Softening agent for pyroxylin plast1cs 
Solvent adjuvant for polymers 
Solvent in the manufacture of pha~a

ceuticals 
(Chloesterol, streptomycin, vita~insj 
hormones) 

(Merck, 1976) 

REGULATORY AND RESEARCH D~.TA 

Existing Guidelines and Standard~ 

Ambient Air 
Caution should be exercised 
to elevated concentrations 
tional Health Guidelines 
(NlOSH/OSHA Sept. 1978)). 

WorJn·oom Air 

in pro:iongeC. 
of methanol 
for Methyl 

exposure 
(Occupa
Alcohol 

P.:-CGlH The Threshold Limit Value tTL·,·) estab
lished by the American Conference of 
Governmental Industrial E:ygienists 
(ACGIH) for workroom air is 200 ppm 
(262 mg/cu m) as a time-~eighLed aver
age. The recommended Short ierm Expo
sure Limit (STEL) for 15 minuLes is 250 
ppm (328 mg/ cu m). The impc.rtance of 
skin exposure is noted. 

NIOSH The National Institute of OcL"'"pational 
Safety and Health (NIOSHJ recommends a 
standard of 200 ppm (26: mg/c~ m) as a 
time-weighted average and a 15-minute 
ceiling limit of 800 ppm (1.05 g/cu m). 

OSHA The Occupational Safetv and Health 
Administration's (OSHA) - standard for 
workroom air is 200 ppm {262 rag/ cu m) 
as a time-weighted average. 

Water 
No guidelines for water have bee::; esublished. 

Other 
Regulated as a hazardous material by t.be U.S. 
Department of Transportation. Meth~~ol :s classi
fied as a flammable liquid and shipfl.::":::ts must 
carry this label. 

Regulated as a hazardous \<.'aste unc.er ti::.e Hazard
ous Waste Management System by tht: C .S. t.nvuon
mental Protection Agency. 

Organizations Concerned r..;ith thi~ Cne::::..-:::;:_ 

Chemical Hazard Information Profi:~ (C:::::t·_i com
piled by the Office of Testing a:::i f,_-z..._u.auon, 
U.S. Env1ronmental Protection Age~-

'ppears on Lhe 1977-198~ i·r1orit~ 
.... bPmical lnduslry lnsutute of Tox_" 

the 
. :I I1!. 
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Occupational Health Guideline for 
Methylene Chloride 

INTRODUCTION 

This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational he.alth professionals who rna) 

have a need for such information. It does not attempt to 

present all data; rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: CH,CI, 
• Synonyms: Dichloromethane; methylene dichloride 
• Appearance and odor: Colorless liquid with an odor 
like chloroform. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for methylene chloride is 
500 parts of methylene chloride per million parts of air 
(ppm) averaged over an eight-hour work shift, with an 
acceptable ceiling level of 1000 ppm and a maxim urn 
peak concentration of 2000 ppm for S minutes in any 
two-hour period. NIOSH has recommended that the 
permissible exposure limit be reduced to 75 ppm aver
aged over a work shift of up to 10 hours per day. 4C 
hours per week, with a ceiling level of 500 ppm 
averaged over a IS-minute period. NIOSH further 
recommends that permissible levels of methylene chlo
ride be reduced where carbon monoxide is present. The 
NIOSH Criteria Document for Methylene Chloride 
should be consulted for more detailed informatior. 

HEALTH HAZARD INFORMATION 

• Routes of exposure 
Methylene chloride can affect the body if it is inhaled "' 
if it comes in contact with the eyes or skin. It can als.c 
affect the body if it is swallowed. 
• Effects of overexposure 
1. Short-term Exposure: Methylene chloride is an anC'-· 
thetic. Inhaling the vapor may cause mental confus1or .. 

light-headedness, nausea, vomiting, and headache. Con· 
tinued exposure may cause increased light-headedness. 
staggering, unconsciousness, and death. High vapor 
concentrations may also cause irritation of the eyes and 
respiratory tract. Exposure to this chemical may make 
the symptoms of angina worse. Skin exposure to the 
liquid may cause irritation. If the liquid is held in 
contact with the skin, it may cause skin burns. Splashes 
of the liquid into the eyes may cause irritation. 
2. Long-term Exposure: Prolonged or repeated exposure 
to methylene chloride may cause irritation of the skin. 
3. Reporting Signs and Symptoms: A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they are caused by exposure to 
methylene chloride. 
• Recommended medieal surveillance 
The following medical procedures should be made 
available to each employee who is exposed to methy· 
lene chloride at potentially hazardous levels: 
1. Initial Medical Examination: 

-A complete history and physical examination: The 
purpose is to detect pre-existing conditions that might 
place the employee at increased risk, and to establish a 
baseline for future health monitoring. Examination of 
the skin, liver, kidneys, cardiovascular system, and 
blood should be stressed. Clinical impressions of the 
autonomic nervous system and pulmonary function 
should be made, with additional tests conducted where 
indicated. 

-Skin disease: Methylene chloride can cause derma· 
litis on prolonged exposure. Persons with pre-existing 
skin disorders may be more susceptible to the effects of 
this agent. 

-Liver function test: Methylene chloride causes 
liver damage in animals and this justifies consideration 
before exposing persons with impaired liver function. A 
profile of liver function should be obtained by utilizing 
a medically acceptable array of biochemical tests. 

-Kidney disease: Methylene chloride causes kidney 
damage in animals and this justifies special consider a-

These recommendations reflect good industrial hygien-e E."':::: medical surveillance practices and their implementation w11: 
assist in achieving an effective occupational health prog~ -,_ However, they may not be sufficient to achieve compliancE 

with all reQUJrerl-e---~ of OSHA regulations 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers tor Dtsease Centro 
National Institute for Occupational Safety and Healtt: 

U.S. DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 



tion before exposing persons with impaired renal func
tion. 

-Cardiovascular disease: Because of reports of ex· 
cessive carbon monoxide levels following exposure to 
methylene chloride, persons with cardiac disease may 
be at increased risk. 

-A complete blood count: A complete blood count 
should be performed, including a red cell count, a white 
cell count, a differential count of a stained smear, as 
well as hemoglobin and hematocrit. Carboxyhemoglo
bin values should also be determined periodically, and 
any level above 5% should prompt an investigation of 
the worker and his workplace. 
2. Periodic Medical Examination: The aforementioned 
medical examinations should be repeated on an annual 
basis. 
• Summary of toxicolog~ 
Methylene chloride vapor is a mild narcotic. Exposure 
of animals to 15,000 ppm for 7 hours was fatal. Animal 
experiments have shown 'that continuous exposure to 
1,000 ppm can be lethal in 5 to 7 weeks for dogs and that 
fatty livers, icterus, pneumonia, and splenic atrophy 
developed in dogs. Cardiac arrhytmias attributed to 
sensitization of the myocardium have been observed 
following exposure to high concentrations of some 
chlorinated hydrocarbons, but dogs exposed to 10,000 
and 20,000 ppm of methylene chloride did not show this 
phenomenon. In human experiments, inhalation of 500 
to 1000 ppm for I to 2 hours resulted in lightheadedness; 
there was sustained elevation of carboxyhemoglobin 
level. High exposures have resulted in deaths in indus
trial situations. Lower but unknown concentrations 
have caused such symptoms as lightheadedness, weak
ness, nausea, and "drunken behavior," resulting in mis· 
takes and accidental falls. Phosgene poisoning has been 
reported to occur in several cases where methylene 
chloride was used in the presence of an open fire. 
Liquid methylene chloride is irritating to the skin on 
repeated contact. Splashed in the eye, it is painfully 
irritating, but is not likely to cause serious injury. 

CHEMICAL AND PHYSICAL PROPERTIES 

• Physical data 
I. Molecular weight: 84.9 
2. Boiling point (760 mm Hg): 39.8 C (104 F) 
3. Specific gravity (water = I): 1.3 
4. Vapor density (air = I at boiling point of methy-

lene chloride): 2.9 
5. Melting pomt: -97 C I- 142 Fl 
6. Vapor pressure at 20 C (68 F): 350 mm Hg 
7. Solubilny m water, g/100 g water at 20 C (68 F): 

1.32 
8. Evaporation rate (butyl acetate= 1): 27.5 

• Reactivity 
l. Condiuons contribunng to instability: Heat and 

l101Sturt· 

2. Incompatibiliiies: Contact with strong oxidizer~. 
strong caustics, and chemically active metals such a~ 

2 IJ!ethyiene Chione' 

aluminum or magnesium powder, sodium and potas~ 
siurn may cause fires and explosions. 

3. Hazardous decomposition products: Toxic gases 
and vapors (such as hydrogen chloride, phosgene, and 
carbon monoxide) may be released in a fire involving 
methylene chloride. 

4. Special precautions: Liquid methylene chloride 
will attack some forms of plastics, rubber, and coatings. 
• Flammability 

I. Flash point: None with normal test method 
2. Autoignition temperature: 556 C (1033 F) 
3. Flammable limits in air, % by volume: (at elevated 

temperatures) Lower: 12; Upper: 19 
4. Extinguishant: Dry chemical, carbon dioxide, 

foam 
• \-'\"arning properties 

I. Odor Threshold: Different authors have reported 
varying odor thresholds for methylene chloride. 
Summer and May both report 150 ppm; Kirk-Othmer 
and Sax both report 25 to 50 ppm; Spector reports 320 
ppm. Patty, however, states that since one can become 
adapted to the odor, it cannot be considered an ade
quate warning property. 

2. Eye Irritation Level: Grant reports that methylene 
chloride "presents no particular hazard to the eyes." 
Kirk-Othmer, however, reports that "methylene chlo
ride vapor is seriously damaging to the eyes." Sax 
agrees with Kirk-Othmer's statement. 

The Documentation of TLV's states that irritation of 
the eyes has been observed in worker& who had been 
exposed to concentrations up to 5000 ppm, but that 
neurasthenic disorders were found in 50% and digestive 
disturbances in 30% of the persons exposed. 

3. Other Information: Gleason reports that methy
lene chloride may be "irritating to the respiratory tract 
and may produce pulmonary edema" but gives no 
quantitative information. The Documentation of TL V's 
reports that in one investigation, irritation of the respi
ratory passages was observed in workers who had been 
exposed to concentrations up to 5000 ppm. 

4. Evaluation of Warning Properties: Since no de
tailed mformation is available relating the irritant effects 
of methylene chloride to air concentrations and since 
adaptation to the odor occurs, methylene chloride is 
treated as a material with poor warning properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• Eight~Hour Exposure Evaluation 
Measurements to determine employee exposure are besi 
taken s.o that the average eight-hour exposure is based 
on a smgle eight-hour sample or on two four-hour 
samples. Several short-time mterval samples (up to 30 
mmutes) may also be used to determine the average 
exvo~ure level. Air sample~ should be taKen in the 
emplo~ ee\ breatfung zone (air that would most nearly 
repre;ent that inhaled by the employee I 
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• Ceiling Evaluation 
Measurements to determine employee ceiling exposure 
are best taken during periods of maximum expected 
airborne concentrations of methylene chloride. Each 
measurement should consist of a fifteen (15) minute 
sample or series of consecutive samples totalling fifteen 
(15) minutes in the employee's breathing zone (air that 
would most nearly represent that inhaled by the em
ployee). A minimum of three (3) measurements should 
be taken on one work shift and the highest of all 
measurements taken is an estimate of the employee's 
exposure. 
• Peak Above Ceiling Evaluation 
Measurements to determine employee peak exposure 
should be taken during periods of maximum expected 
airborne concentration of methylene chloride. Each 
measurement should consist of a 30-minute sample or a 
series of consecutive samples totalling 30 minutes in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee). A minimum of 
three measurements should be taken on one work shift 
and the highest of all measurements taken is an estimate 
of the employee's exposure. 

• Method 
Sampling and analyses may be performed by collection 
of vapors using an adsorption tube with subsequent 
desorption with carbon disulfide and gas chromatogra
phic analysis. Also, detector tubes certified by NIOSH 
under 42 CFR Part 84 or other direct-reading devices 
calibrated to measure methylene chloride may be used. 
An analytical method for methylene chloride is in the 
NIOSH Manual of Analytical Methods, 2nd Ed., Vol. 3, 
1977, available from the Government Printing Office, 
Washington, D.C. 20402 (GPO No. 017-033-00261-4). 

RESPIRATORS 

• Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 

be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 

vessels, and in emergency situations. If the use of 

respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce
ment and Safety Admimstration) or by the l'anonal 
Institute for Occupational Safety and Health 

• In addition to respirator selection. a complete respHa

tory protection program should be instituted \\-h:c_'h 

includes regular training. matmenance, mspecnon. 
cleaning, and evaluation 
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PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided with and required to 

use impervious clothing, gloves, face shields (eight-inch 

minimum), and other appropriate protective clothing 

necessary to prevent repeated or prolonged skin contact 

with liquid methylene chloride. 

• Non-impervious clothing which becomes wet with 

liquid methylene chloride should be removed promptly 

and not reworn until the methylene chloride is removed 

from the clothing. 

• Employees should be provided with and required to 

use splash-proof safety goggles where liquid methylene 

chloride may contact the eyes. 

SANITATION 

• Skin that becomes wet with liquid methylene chlo

ride should be promptly washed or showered with soap 

or mild detergent and water to remove any methylene 

chloride. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 

which exposure to methylene chloride may occur and 

control methods which may be effective in each case: 

Operation 

Use as a solvent in 
paint and varnish 
removers; manufacture 
of aerosols; cold 
cleaning and ultrasonic 
cleaning; and as an 
extraction solvent for 
foods and furniture 
processing 

Use as a cooling 
solvent in manufacture 
of cellulose acetate; in 
organic synthesis; and 
in plastics processing 

Use as a solvent in 
vapor degreasing of 
thermal switches and 
thermometers 

Use as a secondary 
refrigerant in arr 
conditionrng and 
screntific testing 

Controls 

General dilution 
ventilation; local 
exhaust ventilation; 
personal protective 
equipment 

Process enclosure: 
local exhaust ventilation 

Process enclosure: 
local exhaust ventilation 

General dilution 
ventilation: local 
exhaust ventilatron: 
personal protective 
equipmen: 
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Operation 

Use as an extraction 
solvent for edible fats, 
coca, butter, beer 
lavoring in hops, 

decaffeinated coffee, 
oleoresin manufacture, 
oils, waxes, perfumes, 
flavorings, and drugs 

Use as a solvent for 
paints, lacquers, 
varnishes, enamels, 
adhesives, rubber 
cements, manufacture 
of printed circuit boards, 
as a carrier for 
pharmaceutical tablet 
coatings, shrink-fitting 
of synthetic rubber 
covers, and dyeing of 
synthetic fibers 

Controls 

General dilution 
ventilation; local 
exhaust ventilation; 
personal protective 
equipment 

General dilution 
ventilation; local 
exhaust ventilation; 
personal protective 
equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce
dures and send for first aid or medical assistance. 
• Eye Exposure 
If methylene chloride gets into the eyes, wash eyes 
immediately with large amounts of water, lifting the 
lower and upper lids occasionally. If irritation is present 
after washing, get medical attention. Contact lenses 
should not be worn when working with this chemical. 
• Skin Exposure 
If methylene chloride gets on the skin, promptly wash 
the contaminated skin using soap or mild detergent and 
water if the methylene chloride has not already evapo· 
rated. If methylene chloride soaks through the clothing, 
remove the clothing promptly and wash the skin using 
soap or mild detergent and water. If irritation persists 
after washing, get medical attention. 
• Breathing 
If a person breathes in large amounts of methylene 
chloride, move the exposed person to fresh air at once. 
If breathing has stopped, perform artificial respiration. 
Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 
• Swallowing 
When methylene chloride has been swallowed, get 
medical attention immediately. If medical attention is 
not immediately available, get the afflicted person to 
vomit by having him touch the back of his throat with 
his finger or by giving him syrup of ipecac as directed 
0n the package. This non-prescription drug is available 
.t most drug stores and drug counters and should be 
kept with emergency medical supplies m the workptace_ 
Do not make an unconscious person vomit. 

4 Methylene Chloride 

• Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notify some
one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under- ( 
stand the facility's emergency rescue procedures and 
know the locations of rescue equipment before the need 
anses. 

SPILL AND LEAK PROCEDURES 

• Persons not wearing protective equipment and cloth
ing should be restricted from areas of spills or leaks until 
cleanup has been completed. 
• If methylene chloride is spilled or leaked, the follow
ing steps should be taken: 
I. Remove all ignition sources. 
2. Ventilate area of spill or leak. 
3. Collect for reclamation or absorb in vermiculite, dry 
sand, earth, or a similar material. 
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RESPIRATORY PROTECTION FOR METHYLENE CHLORIDE 

Condition 

Vapor Concentration 

5000 ppm or less 

Greater than 5000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

lliliinimum Respiratory Protection• 
Required Above 500 ppm 

Any supplied-air respirator with a full facepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

Self-contained breathing apparatus with a full lacepiece operated in pressure
demand or other pc>sn:'o'E! pressure mode. 

A combination resp«e.i:lf which includes a Type C supplied-air respirator with a 
full facepiece operatec 111 pressure-demand or other positive pressure or continu
ous-flow mode and ar: auxiliary self-contained breathing apparatus operated in 
pressure-demand Of 0':'1er positive pressure mode. 

Self-contained breatt>n;l apparatus with a full facepiece operated in pressure
demand or other posw.-e pressure mode. 

Any gas mask prOVKJir>; protection against organic vapors. 

Any escape sell-comaned breathing apparatus. 

*Only NIOSH-approved or MSHA-approved equipment snould be used. 



The North Carolina Toxic Substances Management Guide 

METHYL ETHYL KETONE 

Executive Summary 

CAS Nwnber: 00078-93-3 
t1ethyl ethyl ketone (MEK) is a colorless, 

flanunable liquid with an acetone-like odor. It 
is used as an industrial solvent, especially as a 
coatings solvent. Estimated U.S. production in 
1975-76 was 524 million pounds. No federal 
regulations concerning spills exist at present. 
North Carolina requires the reporting of all 
spills if they occur near water. 

Health Effects 
ACUTE. MEK is readily absorbed by the 

lungs, gastro-intestinal tract and through the 
skin. Concentrated short-term exposure may 
constitute a major hazard to health, with serious 
residual injury potentially resulting, despite 
prompt treatment. 

f:ARCINOGENICITY. No carcinogenic effects 
have been reported for MEK. 

MUTAGENICITY. No data on the mutagenicity 
of MEK in standard Lests are available. 

TERATOGENICITY AND EMBRYOTOXICITY. Terato-
genic and embryotoxic effects have been found 
after exposure of pregnant rats to MEK. 

CHRONIC. HEK is moderately irritating when 
inhaled or applied to the skin. Symptoms which 
may occur range from eye, nose and throat irrita
tion (with possible necrosis if inhaled), derma
titis and numbness in the arms to CNS effects. 

Occupational Health 
The American Conference of Governmental 

Industrial Hygienists has established a Threshold 
Limit Value for workroom air of 200 ppm (590 
mg/ cu m). The recommended Short Term Exposure 
Limit is 300 ppm (885 mg/cu m. A workroom air 
concentration of 200 ppm (590 mg/cu m) is both 
the standard of OSHA and the recommendation 
standard of NIOSH. 

Routes of Human Exposure 
OCCUPATIONAL. There is no record of serious 

human illness from industrial use of MEK. 
AMBIENT. No data exist on ambient HEK 

concentrations. 
CONSUMER. The use of MEK as a flavor ingre

dient is regulated by the Food and Drug Adminis
tration. MEK exists in cigarette smoke in con
centrations to 500 ppm and in gasoline exhausts 
in concentrations from below 0.1 ppm to 1.0 ppm. 

Euvironmental Signi !J<::ance 
Stable and penastant low levels of MEK may 

be widely dispersed in water. Removal may be 
more important than degradation. 

Photolytic degradation can be expected of 
MEK in the atmosphere. MEK is not expected to 
accumulate or biomagnify in the soil as it can be 
metabolized by the biota. 

Recommende,J RevleY.'.'-
Cnte-r=-i~·a Recommended Standard ... occu

PATIONAL EXPOSlfRE TO KETONES p. 164-16G, 181-2 
National lnst1tuLe for Occupational Safnv anC 
Health (19/"bJ. 

Documentation of the Threshold Limit Values 
Fourth Edition 1980. American Conference of Go
vernmental ·Industrial Hygien~sts, Inc. 

-L.i.'--



FIRST AID AND EMERGENCY RESPONSE JNFORMA TION 

METHYLETHYL~ETONE 

First Aid (NIOSH/OSHA Pocket Guide to Chemical 
Hazards) 

Eyes: 

Skin: 

Inhalation: 

Ingestion: 

Irrigate immediately with 
large amounts of water occa
sionally lifting upper and 
lower lids. Seek medical 
attention immediately. 
CONTACT LENSES SHOULD NOT BE 
WORN WHEN WORKING WITH THIS 
CHEMICAL. 

Promptly remove contaminated 
clothing. Wash with soap· and 
water for at least 5 minutes. 
Seek medical attention, if 
necessary. 

Move to fresh air. 
artificial respiration 
oxygen if necessary. 
medical attention. 

Give 
or 

Seek 

Get medical attention immed
iately. If medical attention 
is not immediately available, 
induce vomiting by touching 
the back of his throat with 
his finger or 
syrup of ipecac. 

administer 

Note to Physician: Induce emesis if greater than 
l mg/kg ¥.'as ingested, Magnes
ium or sodium sulfate cathar
tics should be used after all 
ingestions. 

Procedures for Spills and Leaks (U.S. DOT Emer
gency Response Guidebook, 1980) 

Restrict entry. Stay upwind; keep out of 
low areas. Isolate hazard area. Wear self-con
tained breathing apparatus and full protective 
clothing. Isolate for ~ mile in all directions 
if tank or tankcar is involved in fire. No flares, 
smoking or flames in hazard area. Stop leak if 
it can be done without risk. Use water to reduce 
vapors. 

SMALL SPILLS: Take up with sand or other 
noncombustible absorbent 
material, then flush area 
with water. 

LARGE SPILLS: Dike far ahead of spill for 
later disposal. 

Fire and Explosion Information 

MIK ¥.•ill burn if exposed to a source of ignition. 
Ignites at 474°C. 

EXPLOSIVE LIMITSc Upper - 10%, lower - 2k 

Dry chenncal, CO..,, w·aLer 
spray or alcohol foiffi. 

Water spray, fog or foam 

EMERGENCY ACTION: Move container from fire 
if it can be done without risk, container 
may explode in heat of fire. Stay away from 
ends of tanks. Cool containers that are 
exposed to flames with water from the side 
until well after the fire is out. For 
massive fire in cargo 
hose holder or monitor 

area, use 
nozzles. 

unmanned 
Withdraw 

immediately in case of rising sound from 
venting safety device or discoloration of 
tank. Flammable vapor may spread away from 
spill. Runoff to sewer may create fire or 
explosion hazard. 

.Reactivity 

MATERIALS TO AVOID: Very strong oxidizers 
present potentially hazardous incompatibilities. 

CONDITIONS TO AVOID: Any contact ¥lith 
sources of ignition or extremely high tempera
t.u.res can cause fire or explosion. 

frotective Measures 

Freclude from exposure those individuals with 
d~seases of skin, blood or central nervous system. 
~Ke annual physical examinations, including blood 
cell count. 

STORAGE AND HANDLING: Close tightly, store 
in a cool place, and check intermittently for 
leakage. During shipping, keep in a cool venti
lat.ed hold, more than 6 meters apart from the 
valls of such places with fire and heat as boiler 
room, kitchen, etc. Do not load together ¥.'ith 
explosives, oxidizing materials, poisons, organic 
peroxides and radioactive materials. Preferably 
provide electrical equipment with spark resistant 
construction. 

ENGINEERING CONTROLSc 
s~ower, sink and eyewash 
,a"';·a.ilable. 

Adequate ventilation. 
stations should be 

PROTECTIVE CLOTHING (Should not be substi
t:.:.t.ed for proper handling and engineering con
Lrols): ~ear appropriate protective clothings to 
p"event repeated or prolonged skin contact, 
.tncluding rubber gloves, apron and faceshield or 
goggles. 

PROTECTIVE EQUIPMENT: For levels up to 1000 
p?JD wear a chemical cartridge respirator ¥.'i th 
orgam.c vapor cartridges and full facepiece. "For 
levels up to 3000 ppm, wear a gas mask 'v.'ith 
c::--gam.c vapor canister, or supplied-air respir
a:.vr with a full facepiece, or a self-conta:tned 
breathing apparatus with a full facepiece. For 
escape, wear a gas mask with organic vapor cari
L::;ter or a self-contained breathing apparatus. 

-2' '-
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N:ww· Mt•ll1yl I·:Lhyl Kelmw 
CAS Nurnher: 00078-YJ-3 

METHYL ETHYL KETONE 

Chemical Identification 

Alternative Names: 

Acetone, Methyl
Butanone 
2-Butanone 
Ketone, Ethyl Methyl 
Meet co 
MEK 
Methyl Acetone 

Chemical Abstract Services (CAS) Registry 
Number: 00078-93-3 

Registry of Toxic Effects of Chemical Substances 
(RTECS) Number: EL6475000 

Hazardous Materials Table Identification 
Number: UN 1193 

RCRA Identification Number: U 159 

Molecular Weight: 72.10 

Structure: 

Classification: 

H 
i 

H- C 
I 

H 

Ketone 

0 
II 
c 

H 
I 
c 
I 
H 

H 
I 
C- H 
I 

H 

Description: Colorless, flammable liquid with 
acetone-like odor 

Use: Industrial solvent 

Chem~ral/Physical Data 

Boil1ng point: 79.6°C at 760 mm Hg 
Melting point: -86.4°C 
Vapor pressure: 71.2 mm Hg at 20°C 
Vapor density: 2.41 (air:::: 1.0) 
Density: 0.805 
Solublllty 10 w·ater: 27.5% decreasing at 

higher temperatures 
Ignition temperature: 474°C 
Flash point: (closed cup) 21°F 
Explosion level: Upper - 10%; lower - 2% 
Odor threshold in air: 

absolute perception limit: 2.0 ppm 
lOOk recognition limit: 6.0 ppm 

HUMAN TOXICITY 

Methyl ethyl ketone (MEK) is classified as a 
slight loc;ll irritant, causing readily reversible 
change-s which 01sappear after exposure ends. 
Exposure by inhaiation of 100 ppm for 5 minutes 
produced nasal and throat irritation (NIOSH, 
197b;. ThP threshold for eye and nose irritation 
is approximately 200 ppm for 50% of those unac
climated. Exposure to 200 ppm produce local eye 

Profile 

and nose irritation and if inhaled, can caust.· 
necrosis. Dermatitis and numbness in lhe arms 
occurred in humans exposed to 300-600 ppm (882-1, 
760 ag/cu m) (NIOSH, 1978). The loo,.,·est toxic 
concentration is reported as 300 ppm for humans. 

~is readily absorbed by the lungs, gastro
intestinal tract and through the skin. TDB 
(l98~2J stales that MEK is a major hazard to 
bealtD. during concentrated short-term exposure, 
...,-it.h. serious residual injury potentially resul
ting Oespite prompt treatment. The maximum level 
at which one could escape "l·dthin 30 minutes 
•itho~t any escape-impairing symptoms or irrever
sible effects is suggested to be 3000 ppm (8,820 
mg/cu m) (NIOSH, 1978). 

There is no record of serious human illness 
from industrial use of methyl ethyl ketone (TDB, 
1982) . 

Carcinogenicity 

.So carcinogenic effects of MEK have been 
report.t:d. 

Mutagenicity 

So data are available on the mutagenicity of 
HEK LC standard tests. 

Teratogenicity & Embryotoxici ty 

.Evidence of teratogenicity was found when 
pregnant rats were exposed to methyl ethyl ketone 
at 1,126 and 2,618 ppm (3,320 and 7,720 mg/cu m) 
(NIOSE, 1978), There is limited evidence for the 
embryotoxicity of MEK, however, transplacental 
migrat~on does occur with accumulation in tbe 
fetal blood (TDB, 1982). 

ANIMAL TOXICITY 

~K is moderately irritating when inhaled or 
apphe: to the skin (TDI:l, 1982) and can affect 
the ceural nervous system (NIOSH, 1978). 

Acute Toxicitv 

Resul:o; of lethal studies 10 two species, i:l~, 
repor:ed in TDB (1982) are listed belo"·· 

Route 
Ural 
0i2l 

ir-L:a
latlc~-

Species 
Rat 
Rat 

Rot 

Rabbit 

;.,;,~.Jlts of 
repor:.::J 1n TDB 
l1steci bela\-.': 

Lethal Dose or Let!Jcil 
ConcentraliOli 

6.86 ml/kg, LDSO 
3400 mg/ kg, LD~t1 

2000 ppm for 4 lHJIJJ _, 

LCLc· 

1300 mg/ kg, L!Jc, 

Chron1c luxicJL\' 

CilrOOJl tOXlCJl)' SlU<llc--::: 

( 1982) and RTECS ( l'-:18.: i 



r ne: Methyl Ethyl Ketone 
1 S Number: 00078-93-3 

Route 
Inha
lation 

Dermal 

Species 
Rat 

Rabbit 

Rabbit 
Rabbit 

Dose Toxic Effect 
1000 ppm TCLo, terato-
(6-15 d preg) genesis 

500 mg/24 hrs 

402 mg/24 hrs 
13780 ug/24 
hrs. 

Aquatic Toxicity 

moderate irri
tat ion 

mild irritation 
mild irritation 

Aquatic 
greater than 
for mosquito 
1977). 

toxicity 
1000 ppm 
fish is 

rating: TLH 96 hr is 
(TDB, 1982). TLm (24-96) 
5600 mg/1 (Verschueren, 

MEK is easily degraded and is nontoxic to 
microorganisms at concentrations up to 800 mg/cu 
m (TDB, 1982). 

Inhibition of cell multiplication in Micro
cystis aeruginosa begins at a concentration of 
110 mg/1. 

Air 
HEK can 
aldehyde 
However, 
ically. 

Water 

ENVIRONMENTAL DATA 

be formed as a degradation product of 
and hydrocarbons in the atmosphere. 

it can be expected to degrade photolyt-

By its chemical analogy to acetone, widespread 
dispersal of HEK in water is possible. Low 
levels can be expected to be quite stable and 
persistant. Removal may be more important than 
degradation. 

Biota 
HEK is metabolized by microorganisms and mammals 
(TDB, 1982). Therefore it is not expected to 
accumulate or biomagnify. 

Soil 
There is insufficient data to verify accumulation 
of HEK. However, the metabolisis of HEK by 
microorganisms in sludge and the volatility of 
ketones may prevent accumulation of MEK in soil. 

Other 
11EK is used as a commercial flavor ingredient in 
non-alcoholic beverages (70 ppm), ice cream (270 
ppm), candy ( 100 ppm) and baked goods ( 100 ppm) 
(TDB, 1982). 

INDUSTRIAL DATA 

Production 

No production in North Carolina report-ed iL 
the Toxic Substances Control Act (TSCA) Chemical 
Substances Inventory (U.S. EPA, TSCA, 1980). 

The est1mated U.S. production for 
was 524 million pounds (262,000 tons) 
1978). 

1975-76 
(NIOSH, 

Consumption and Use 

Estimated U.S. Consumption in 1971: 

Vinyl coatings solvent 
Nitrocellulose coatings solvent 
Adhesives solvent 
Acrylic coatings solvent 
Catalyst initiator in tereph-

thalic acid production 
Lube oil dewaxing 
Misc. coatings and applications 
(TDB, 1982) 

34 percent 
14 percent 
13 percent 
10 percent 

8 percent 
7 percent 

14 percent 

Reported uses of methyl ethyl ketone and the 
corresponding SIC codes are listed below: 

Manufacture of colorless synthetic 
resins 2821 

252 Surface coatings solvent 
(ACGIH, 1980) 

Solvent for nitrocellulose, 
adhesives, hardwood pulping 2823, 2981, 2611 

282 In artificial leather manufacture 
In lacquer and varnish industry 2851 
In pharmaceuticals and cosmetics 283 
In synthetic rubber 2822, 30 

RESEARCH AND REGULATORY DATA 

Existing Guidelines and Standards 

Ambient Air 
No guidelines for air have been established. 

Workroom Air 

ACGIH 

N!OSH 

OSHA 

l,.;ater 

The Threshold Limit Value (TLV) estab
lished by the American Conference of 
Governmental Industrial Hygienists 
(ACGIH) for workroom air is 200 ppm 
(590 mg/ cu m) as a time-weighted aver
age. The recommended Short Term Expo
sure Limit (STEL) is 300 ppm (885 mg/cu 
m). 

The National Institute of Occupational 
Safety and Health (NIOSH) recommends a 
standard of 200 ppm (590 mg/cu m) as a 
time-weighted average. 

The Occupational Safety and Health 
Administration's (OSHA) standard for 
workroom air is 200 ppm (590 mg/cu m) 
as a time-weighted average. 

No guidelines for l•.'ater have been established 

Other 
Regulated as a hazardous material by the U.5. 
Department of Transportation. Methyl ethyl ketont' 
J.s classified as a flammable liquid, and ship
~~tents must carry a label which reads "flammablE' 
liquid. •· 

( 
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Regulated as a hazardous waste under the Hazard
ous Waste Management System by the U.S. Environ
mental Protection Agency. 

Appears on the 1977 Priority List of the Chemical 
Industry Institute of Toxicology (CIIT). 

Appears on the Pnority List of the Interagency 
Testing Committee (ITC). 

Subject to a proposed rule under the Toxic Sub
Stdnces Control Act. 

REFERENCES 

American Conference of Governmental Industrial 
Hygienists (ACGIH). Documentation of the Thresh
old Limit Values, Fourth Edition. Cincinnati, OH 
(198~--

International Agency for Research on Cancer 
(IARC). !ARC Monographs on the Evaluation of 
Carcinogenic Risk of Chemicals to Man, Lyon 
France, Volume 19. A World Health Organization 
Publication (WHO), Geneva (1979). 

National Institute for Occupational Safety and 
Health/Occupational 
tion (NIOSH/OSHA). 
Chemical Hazards. 
78-210 (September 

Safety and Health Administra
NIOSH/OSHA Pocket Guide to 

DHEW (NIOSH) Publication N~ 
1978). 

Registry of Toxic Eff~cts of Chemical Substances, 
October 1980 QuarteEJ:y Microfiche Issue. R. J. 
Lewis and R. L. Tatkins. Prepared by Tracer 
Jitco, Inc., Rockville t1D for National Institute 
for Occupational Safety and Health. DHHS (NIOSH) 
Publication No. 80-111-4 (1980). 

Toxicology Data Bank - The National Library of 
Medicine, Bethesda, Maryland (1982). 

li.S. Environmental Protection Agency, Office of 
Pestj cides and Toxic Substances. Taxi c Sub
stances Control Act (TSCA) Chemical ""SilbS"tarlCes 
Inventory. Available from the National Technical 
Information Service, Springfield, VA PB-80-155-
153 ( 1980). 

Name: Mf'thy! Ethyl Kt'tonv 
CAS Number: 00078-93-3 

-218-



Occupational Health Guideline for 
Tetrachloroethylene* 

INTRODUCTION 

This guideline is intended as a source of information for 

employees, employers, physicians, industrial hygienists, 

and other occupational health professionals who may 

have a need for such information. It does not attempt to 

present all data; rather, it presents pertinent information 

and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: CCI, = CCI, 
• Synonyms: Perchloroethylene; perchlorethylene; te

trachlorethylene; perk 
• Appearance and odor: Colorless liquid with an odor 

like chloroform or ether. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for tetrachloroethylene is 

100 parts of tetrachloroethylene per million parts of air 

(ppm) averaged over an eight-hour work shift. with a 

ceiling level of 200 ppm and a maximum acceptable 

peak of 300 ppm for 5 minutes in any three-hour period. 

NIOSH has recommended that the permissible expo

sure limit be reduced to 50 ppm (339 mg/m') averaged 

over a work shift of up to 10 hours per day, 40 hours per 

week. with a ceiling level of 100 ppm (678 mg/m') 

averaged over a 15-minute period. The NIOSH Criteria 

Document for Tetrachloroethylene should be consulted 

for more detailed information. 

HEALTH HAZARD INFORMATION 

• Routes of exposure 
Tetrachloroethylene can affect the body if it is inhaled 

or if it comes in contact with the eyes or skin. It can also 
affect the body if it is swallowed. 
• Effects of overexposure 
1. Short-term Exposure: Tetrachloroethylene may cause 

headache, nausea, drowsiness, dizziness, incoordina

tion, and unconsciousness. It may also cause irritation of 

the eyes, nose. and throat and flushing of the face and 

neck. In addition, it might cause liver damage with such 

findings as yellow jaundice and dark urine. The liver 

damage may become evident several weeks after the 

exposure. 
2. Long-term Exposure: Prolonged or repeated overex

posure to liquid tetrachloroethylene may cause irnta· 

tion of the skin. It might also cause damage to the liver 

and kidneys. 
3. Reporting Signs and Symptoms: A physician should be 

contacted if anyone develops any signs or symptoms 

and suspects that they are caused by exposure to 

tetrachloroethylene. 
• Recommended medical surveillance 
The following medical procedures should be made 

available to each employee who is exposed to tetrad:

Joroethylene at potentially hazardous levels: 
1. Initial Medical Examination: 

-A complete history and physical examination: The 

purpose is to detect pre-existing conditions that mig:hj. 

place the exposed employee at increased risk. and to 

establish a baseline for future health monitoring. Exami

nation of the liver and the cardiovascular and neuro

logical systems should be stressed. The skin should be 

examined for evidence of chronic disorders. 
-Liver function tests: Tetrachloroethylene may 

cause liver damage. A profile of liver function should be 

obtained by using a medically acceptable array of 

biochemical tests. 
-Urinalysis: Since kidney damage has also been 

observed from exposure, a urinalysis should be obtained 

to include at minimum specific gravity, albumin, giu

cose,-and a microscopic on centrifuged sediment. 
2. Periodic Medical Examination: The aforementioned 

medical examinations should be repeated on an annual 

basis. 
• Summary of toxicology 
Tetrachloroethylene vapor is a narcotic. Rats did not 

survive when exposed for longer than 12-18 minutes to 

12,000 ppm: when exposed repeatedly to 470 ppm the\ 

showed liver and kidney injury. Cardiac arrhythmiac-. 

These recommendations reflect good industrial hygiene and med1cal surveillance practices and their implementation w1: 

assist in achieving an effect1ve occupational health program. However, they may not be suff1cient to achieve compliancE
with all requ~rements of OSHA regulat1ons 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Public Health Serv1ce Centers for Dtsease Centro! 

Nat1onal Institute for Occupational Safety and Healtr. 
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attributed to sensitization of the myocardium to epinw 
ephrine have been observed with certain other chlorinw 
ated hydrocarbons, but exposure of dogs to concentra
tions of 5000 and 10,000 ppm tetrachloroethylene did 
not produce this phenomenon. Four human subjects 

·ere unable to tolerate 5000 ppm in a chamber for 6 
minutes. They experienced vertigo, nausea, and mental 
confusion during the 10 minutes following cessation of 
exposure. In an industrial exposure to an average con
centration of 2 7 5 ppm for 3 hours. followed by 11 00 
ppm for 30 minutes, a worker lost consciousness; there 
was apparent clinical recovery 1 hour after exposure 
but the monitored concentration of tetrachloroethylene 
in the patient's expired air diminished slowly over a 2-
week period. Long-term industrial exposures have been 
reported to cause various neuropathies, such as numbw 
ness, trembling, neuritis, and defects of memory. 
During the second and third post-exposure weeks, the 
results of liver function tests became abnormal, suggest
ing that acute exposure had had a significant effect upon 
the liver. Other instances of liver injury following 
industrial exposure have been reported. Other effects on 
humans of inhalation of various concentrations are as 
follows: 2000 ppm, mild narcosis within 5 minutes; 600 
ppm, sensation of numbness around the mouth, dizziw 
ness, and some incoordination after 10 minutes. In 
human experiments, 7whour exposures at 100 ppm resultw 
ed in mild irritation of the eyes, nose, and throat; 
flushing of the face and neck; headache; somnolence; 
and slurred speech. Exposure of the skin to the liquid 
for 40 minutes resulted in a progressively severe burn
ing sensation beginning within 5 to 10 minutes; the 
result was marked erythema, which subsided after 1 to 2 
hours. The liquid sprayed into rabbits' eyes produced 
immediate pain and blepharospasm; patches of epitheli
um were lost, but the eyes recovered completely within 
2 days. 

CHEMICAL AND PHYSICAL PROPERTIES 

• Physical data 
1. Molecular weight: 165.85 
2. Boiling point (760 mm Hg): 121.2 C (250 F) 
3. Specific gravity (water= 1): 1.62 
4. Vapor density (air = 1 at boiling point of tetrach-

loroethylene): 5.83 
5. Melting point: -22.4 C (- 8 F) 
6. Vapor pressure at 20 C (68 F): 14 mm Hg 
7. Solubility in water, g/100 g water at 20 C (68 F): 

O.Dl5 
8. Evaporation rate (butyl acetate= 1): 2.8 

• Reactivity 
1. Conditions contributmg to instability: Heat. 
2. Incompatibilities: Tetrachloroethylene reacts with 

strong oxidizers and chemically active metals such as 
barium, lithium, and beryllium. 

'. Hazardous decomposition products: Toxic gases 
and vapors (such as hydrogen chloride, phosgene, and 
carbon monoxide) may be released when tetrachlor-

2 Tetrachloroethylene 

oethylene decomposes. 
4. Special precautions: Liquid tetrachloroethylene 

will attack some forms of plastics, rubber, and coatings. 
• Flammability 

1. Not combustible 
• \Varning properties 

1. Odor Threshold: Both May and Stern state that 50 
ppm is the odor threshold for tetrachloroethylene. 

2. Eye Irritation Level: Grant reports that "exposure 
to high concentrations of (tetrachloroethylene) vapor 
causes mild sensation of irritation to the eyes, but 
serious injury is not likely." The exact concentrations 
producing irritation are not mentioned by Grant. 

Spector, however, reports that after a 20- to 3D
minute exposure to 206 to 235 ppm, eye irritation occurs 
in humans. 

Patty reports "very slight irritation of the eyes" 
among humans at 106 ppm. 

3. Other Information: Spector reports that a 10-
minute exposure to 513 to 690 ppm produces nose and 
throat irritation 

4. Evaluation of Warning Properties: Since the odor 
threshold of tetrachloroethylene is below the permissi
ble exposure limit. and since eye irritation occurs at a 
concentration only twice the permissible exposure limit, 
its warning properties are considered to be adequate. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples. Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee). 
• Ceiling Evaluation 
Measurements to determine employee ceiling exposure 
are best taken during periods of maximum expected 
airborne concentrations of tetrachloroethylene. Each 
measurement should consist of a fifteen (15) minute 
sample or series of consecutive samples totalling fifteen 
(15) mmutes in the employee's breathing zone (air that 
would most nearly represent that inhaled by the em
ployee). A minimum of three (3) measurements should 
be taken on one work shift and the highest of all 
measurements taken is an estimate of the employee's 
exposure. 
• Peak Above Ceiling Evaluation 
Measurements to determine employee peak exposure 
should be taken during periods of maximum expected 
airborne concentration of tetrachloroethylene. Each 
measurement should consist of a 30-minute sample or a 
series of consecutive samples totalling 30 minutes in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee). A minimum of 
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three measurements should be taken on one work shift 
and the highest of all measurements taken is an estimate 
of the employee's exposure. 

• Method 
Sampling and analyses may be performed by collectio: 
of vapors using an adsorption tube wirh subsequent 
desorption with carbon disulfide and gas chromatogra~ 
phic analysis. Also. detector tubes certified by NIOSH 
under 42 CFR Pan 84 or other direct-reading device-, 
calibrated to measure tetrachloroethylene may be used. 
An analytical method for tetrachloroethylene is in the 
NIOSH Manual of Analytical Methods. 2nd Ed., Vol. 3. 
1977, available from the Government Printing Office. 
Washington, D.C. 20402 (GPO No. 017-033-00261-4> 

RESPIRATORS 

• Good industrial hygiene practices recommend thal 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being mstalled, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health. 

• In addition to respirator selection, a complete respira
tory protection program should be instituted which 
includes regular training. maintenance, inspection, 
cleaning. and evaiuation. 

PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided with and required w 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with liquid tetrachloroethylene. 

• Non-impervious clothing which becomes contami
nated with liquid tetrachloroethylene should be re
moved promptly and not reworn until the tetrachlor
oethylene is removed from the clothing. 

• Clothing wet with liquid tetrachloroethylene should 
be placed in closed containers for storage until it can be 
discarded or until provision is made for the removal of 
tetrachloroethylene from the clothing. If the clothing rs 
to be laundered or otherwise cleaned to remove the 
tetrachloroethylene, the person performing the oper
ation should be informed of tetrachloroethylene's haz
ardous propertie:-, 
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• Employees should be provided with and required to 

use splash-proof safety goggles where liquid tetrachlor

oethylene may contact the eyes. 

SANITATION 

• Skin that becomes contaminated with liquid tetrach

loroethylene should be promptly washed or showered 

with soap or mild detergent and water to remove any 

tetrachloroethylene. 

• Employees who handle liquid tetrachloroethylene 

should wash their hands thoroughly with soap or mild 

detergent and water before eating, smoking. or using 

toilet facilities. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 

which exposure to tetrachloroethylene ma\· occur and 

control methods which may be effective in each case: 

Operation 

Use as dry cleaning 
solvent; as degreasing 
and metal cleaning 
agent; in vapor 
degreasing of metal 
parts 

Use as chemical 
intermediate in 
production of 
fluorocarbons, 
pesticides, and 
trichloroacetic acid 

Use as scouring, sizing, 
desizing, solvent and 
greaser remover in 
processing and finishing 
of textiles 

Use as general 
industrial solvent in 
rubber, textile, printing, 
soap, and paint remover 
industries 

Use as extraction agent 
for vegetable and 
mineral oils and in 
pharmaceutrcal 
industry; as vermifuge; 
as laundry treatment for 
presoaking and as 
drying medrum in metal 
and wood industries 

Controls 

Local exhaus: 
ventilation; general 
dilution; personal 
protective equipment 

Process enclosure; 
local exhaus! 
ventilation; general 
dilution ventrratron 

Local exhaus: 
ventilation; general 
dilution; personal 
protective equipment 

Local exhaus' 
ventilation; general 
dilutron; personal 
protective equipment 

Local exhaus' 
ventilatron; general 
dilution ventilairon; 
personal protectrve 
equipment 

Tetrachloroethylene 3 



EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce~ 
dures and send for first aid or medical assistance. 

Eye Exposure 
-'f tetrachloroethylene gets into the eyes, wash eyes 
immediately with large amounts of water, lifting the 
lower and upper lids occasionally. If irritation is present 
after washing, get medical attention. Contact lenses 
should not be worn when working with this chemical. 
• Skin Exposure 
If tetrachloroethylene gets on the skin, promptly wash 
the contaminated skin using soap or mild detergent and 
water. If tetrachloroethylene soaks through the cloth
ing, remove the clothing promptly and wash the skin 
using soap or mild detergent and water. If irritation 
persists after washing, get medical attention. 
• Breathing 
If a person breathes in large amounts of tetrachloroeth
ylene, move the exposed person to fresh air at once. If 
breathing has stopped, perform artificial respiration
Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 
• Swallowing 
When tetrachloroethylene has been swallowed, get 
medical attention immediately. If medical attention is 
not immediately available, get the afflicted person to 
vomit by having him touch the back of his throat with 
hts fmger or by giving him syrup of ipecac as directed 
on the package. This non-prescription drug is available 
at most drug stores and drug counters and should be 
kept with emergency medical supplies in the workplace. 
Do not make an unconscious person vomit. 
• Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notify some
one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under
stand the facility's emergency rescue procedures and 
know the locations of rescue equipment before the need 
anses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

• Persons not wearing protective equipment and cloth
ing should be restricted from areas of spills or leaks until 
cleanup has been completed. 
• If tetrachloroethylene is spilled or leaked. the follow
mg steps should be taken: 
1. Ventilate area of spill or leak. 
2. Collect for reclamation or absorb in vermiculite. dry 
sand. earth, or a similar material. 

Waste disposal method: 
_ etrachloroethylene may be disposed of by absorbing it 

in vermiculite, dry sand. earth or a similar material and 
disposing in a secured sanitary landfill. 

4 Tetrachloroethylene 
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* SPECIAL NOTE 

Tetrachloroethylene appears on the OSHA "Candtdatc 
List" of chemicals being considered for further scientif
ic review regarding its carcinogenicity (Federal Regis
ter, Vol. 45, No. 157, pp. 5372-5379, 12 August 1980). 
The International Agency for Research on Cancer 
(!ARC) has evaluated the data on this chemical and has 
concluded that 1t causes cancer. See IARC Monograph; 
on the Evaluation of Carcinogenic Risk of Chemicals to 
Mon. Volume 20. 1979. 

RESPIRATORY PROTECTION FOR TETRACHLOROETHYLENE 

Condition 

Vapor Concentration 

500 ppm or less 

Greater than 500 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

Minimum Respiratory Protection' 
Required Above 100 ppm 

Any chemical cartridge respirator with a full facep1ece and an organic vapor 
cartndge(s). 

A gas mask with a chin-style or a front- or back-mounted organic vapor canister. 

Any supplied-air respirator with a full lacepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

Self-contained breathing apparatus with a full facepiece operated in pressure
demand or other positive pressure mode 

A combinat1on respirator which includes a Type C supplied-air respirator with a 
lull facep·,ece operated in pressure-demand or other positive pressure or continu
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other posit1ve pressure mode. 

Self-contained breathing apparatus with a full lacepiece operated in pressure
demand or other positive pressure mode. 

Any gas mask providmg protection agamst organic vapors 

Any escape self-contained breathing apparatus. 

'Only NIOSH-approved or MSHA-approved equ1pment should be used 
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Occupational Health Guideline for 
Toluene 

INTRODUCTION 

This guidelme is mtended as a source of information for 
employees, emp:oyers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data: rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: c.H,CH, 
• Synonyms: Toluol; phenylmethane; methylbenzene 
• Appearance and odor: Colorless liquid with an aro
matic odor. like benzene. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for toluene is 200 parts of 
toluene per mill:on parts of air (ppm) averaged over an 
eight-hour work shift, and during any such work shift, 
300 ppm toluene may not be exceeded except that a 
peak of SOC: ppm toluene is permitted for 10 minutes 
during the e:ght-hour work shift. NIOSH has recom
mended that the permissible exposure limit be reduced 
to 100 pprn toluene averaged over an eight-hour work 
shift v.itb a ceiling level of 200 ppm averaged over a 
ten-minute pericxl. The NIOSH Criteria Document for 
Toluene should be consulted for more detailed informa
tion. 

HEALTH HAZARD INFORMATION 

• Routes of exJXYSure 
Toluene cac aff~~t the body if it is inhaled, if it comes in 
contact w1:f1 th~ eyes or skin, or if it is swallowed. lt 
may enter t~"le be<iy through the skin. 
• Effects of overexposure 
1. Shon·term Exposure: Toluene may cause irritation of 
the eyes. resp:ra:ory tract, and skin. lt may also cause 
fatigue. we2-Kne5.s. confusion. headache, dizziness, and 
drov.:sme-ss Pe.:·..:.iiar skin sensation may be produced 

such as a "pins and needles feeling" or numbness. Very 
high concentrations may cause unconsciousness and 
death. The liquid splashed in the eye may cause irrita
tion and temporary damage. Inhalation may also cause 
difficulty in seeing in bright light. If liquid toluene is 
splashed in the eyes, it will cause temporary irritation. 
2. Long-term Exposure: Repeated or prolonged expo
sure to liquid toluene may cause drying and cracking of 
the skin. 
3. Reporting Signs and Symptoms: A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they are caused by exposure to 
toluene. 
• Recommended medical surveillance 
The following medical procedures should be made 
available to each employee who is exposed to toluene at 
potentially hazardous levels: 
1. Initial Medical Examination: 

-A complete history and physical examination: The 
purpose is to detect pre-existing conditions that might 
place the exposed employee at increased risk, and to 
establish a baseline for future health monitoring. Exami
nation of the central nervous system, liver and kidneys 
should be stressed. The skin should be examined for 
evidence of chronic disorders. 

-Urinalysis: Since proper kidney function is neces· 
sary for biologic monitoring, a urinalysis should be 
obtained to include at a minimum specific gravity, 
albumin, glucose, and a microscopic on centrifuged 
sediment. The urine should be analyzed for hippuric 
acid to obtain a background le,·el. 
2. Periodic .. Medical Examination: The aforementioned 
medical examinations should be repeated on an annual 
basis. Hippuric acid level in urine may be an indicator of 
the level of toluene exposure. 
• Summary of toxicology 
Toluene vapor causes narcosis. Controlled exposure of 
human subJects to 200 ppm for 8 hours produced mtld 
fatigue, weakness, confusion, lacrimation, and paresthe
sia: at 600 ppm for 8 hours there were also euphonc.. 
headache, dizziness, dilated pupils and nausea: at 80~1 

Thess. re::~rr~•aat1ons refiect good tndustnal hygtene and medical surveillance practtces and tnetr tmplementauon ">A 

ass·s: ,~ a:.,!e\c -;: an effective occupational healtn program. However, they may not be sutftc1ent to acnieve compl1an:-: 
w1tn all requ1rements of OSHA regulaliOns 

U.S. DEFA~TME~-~ OF HEALTH AND HUMAN SERV!CE.S 
Centers for Dtsease Comro; 

U.S. DEPARTMENT OF LABOf, 
OccupatiOnal Satery ana health Aomtntslrai.,or 
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ppm for 8 hours, symptoms were more pronounced, and 
after-effects included nervousness, muscular fatigue, 
and insomnia persisting for several days. Severe but 
reversible liver and kidney injury occurred in a person 
·vho was a glue-sniffer for 3 years; the chief component 
Jf the inhaled solvent was toluene (80% V IV); other 
ingredients were not listed. In workers exposed for 
many years to concentrations in the range of 80 to 300 
ppm, there was no clinical or laboratory evidence of 
altered liver function. Toluene exposure does not result 
in the hematopoietic effects caused by benzene; the 
myelotoxic effects previously attributed to toluene are 
judged by more recent investigations to be the result of 
cOncurrent exposure to benzene present as a contami~ 
nant in the commercial toluene used. Most of the 
toluene absorbed from inhalation is metabolized to 
benzoic acid. conjugated with glycine in the liver to 
form hippuric acid, and excreted in the urine; the 
average amount of hippuric acid excreted in the urine 
by individuals not exposed to toluene is approximately 
0. 7 to 1.0 gli of urine. The liquid splashed in the eyes of 
two workers caused transient corneal damage and con
junctival irritation; complete recovery occurred within 
48 hours. Repeated or prolonged skin contact with 
liquid toluene has a defatting action, causing drying, 
fissuring. and dermatitis. 

CHEMICAL AND PHYSICAl PROPERTIES 

• Physical da ts 

I. Molecular weight; 92.1 
2. Boiling point (760 mm Hg): Ill C (231 F) 
3. Specific gravity (water = I): 0.86 
4. Vapor density (air= I at boiling point of toluene): 

3.14 
5. Melting point: -95 C ( -139 F) 
6. Vapor pressure at 20 C (68 F): 22 mm Hg 
7. Solubility in water, g/100 g water at 20 C (68 F): 

0.05 
8. Evaporation rate (butyl acetate= 1): 2.24 

• Reactivity 
I. Condinuns contriburing to instability: Containers 

may burst at elevated temperatures. 
2. Incompatibilities: Contact with strong oxidizers 

may cause fues and explosions. 
3. Hazardous decomposition products: Toxic gases 

and vapors tsuch as carbon dioxide and carbon monox
ide) may be released in a fire involving toluene. 

4. Special precautions Toluene will attack some 
forms of plas~1cs, rubber. and coatings 
• Flammabiln;. 

I. Flashoo;nL4C(40Fi(closedcupJ 
2. Aurmg:runon temperature: 480 C (896 F) 
3. F1ammz.ble limits m alf, o/o by volume: Lov..1er: 

1.27; l rper - : 
4. Exung.>_:_~shanL Caro;Jn diox1de. drv chemical. 

oam 
• \\ armng propernts 

1. Odor Threshold: Tne Amencan National Stand~ 

ards Institute (ANSI) states that "the c<lor of toluene is 
detectable by most people at concemra:ions in the range 
of 10 to 15 ppm. The odor has little value as a warning 
property." 

Patty points out that olfactory fatigue occurs rapidly c· 
upon exposure to toluene. 

2. Eye Irritation Level: Grant states that "the vapors 
of toluene cause noticeable sensatio:: of irritation to 
human eyes at 300 to 400 ppm in air. but even at 800 
ppm irritation is slight." 

ANSI reports that "irritation of eyes. mucous mem
branes, and upper respiratory traer may occur while 
workers are exposed to low concentrztions of toluene. 
There is a considerable range of var..:nion (I 00 to 500 
ppm) between individuals, some fmdmg any concentra~ 
tion of toluene objectionable. Commercial grades of 
toluene vary in irritant propenies · 

3. Evaluation of Warning Propemes: Because of its 
irritant effects, toluene is judged to have good warning 
properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples. Several shon-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the ( 

employee's breathing zone (air that would most nearly \, 
represent that inhaled by the employ"" 1. 

• Ceiling Evaluation 
Measurements to determine employee ceiling exposure 
~re best taken during periods of maximum expected 
airborne concentrations of toluene. Each measurement 
should consist of a ten (10) minute sample or series of 
consecutive samples totalling ten (101 minutes in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employ""). A minimum of 
three (3) measurements should be tz.;;en on one work 
shift and the highest of all measurements taken is an 
estimate of the employee's exposure 
• Peak Above Ceiling Evaluation 
Measurements to determine employe-e peak exposure 
should be taken during periods of maximum expected 
airborne concentration of toluene. Each measurement 
should consist of a lO~minute samr<e or a series of 
consecutive samples totalling 10 mmc;:es in the employ
ee's breathing zone (air that would c.0st nearly repre~ 
sent that inhaled by the employee J. A :ninimum of three 
measurements should be taken on o:-.-:- vvork shift and 
the highest of all measurements t2.~;:o-:-_ 1s an esumate of 
the employee·s exposure 
• f\1ethod 

\._ '-'' jt_·~._· \];. 1] 

01 \:apl)rc. u:,1nt: an adc-.orpt> ::1. ;:. ~UD~-.~c;u~·r. 

desorptiOn of toiuene witn carooc Ubullide and g.a;-
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chromatographic analy·sis. Also, detector tubes certified 

by NIOSH under 42 CFR Part 84 or other direct

reading devices calibrated to measure toluene may be 

used. An anal,·tical method for toluene is in the NJOSH 

Manual of Analytical Methods, 2nd Ed., Vol. 3, 1977, 

available from the Government Printing Office. Wash

ington. D.C 2C402 (GPO No. 017-033-00261-4). 

Methods for Set \'" (order number PB 262 524). 

RESPIRATORS 

• Good industrial hygiene practices recommend that 

engineering controls be used to reduce environmental 

concentrations to the permissible exposure level. How~ 

ever, there are some exceptions where respirators may 

be used to control exposure. Respirators may be used 

when engineering and work practice controls are not 

technically feasible, when such controls are in the 

process of being installed, or when they fail and need to 

be supplemented. Respirators may also be used for 

operations which require entry into tanks or closed 

vessels, and in emergency situations. If the use of 

respirators is necessary, the only respirators permitted 

are those that have been approved by the Mine Safety 

and Health Administration (formerly Mining Enforce

ment and Safety Administration) or by the National 

Institute for Occupational Safety and Health. 

• In addition to respirator selection, a complete respira~ 

tory protection program should be instituted which 

includes regular training, maintenance, inspection, 

cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided with and required to 

use impervious clothing, gloves, face shields (eight-inch 

minimum), and other appropriate protective clothing 

necessary to prevent repeated or prolonged skin contact 

with liquid toluene 

• Any clothing which becomes wet with liquid toluene 

should be removed immediately and not reworn until 

the toluene is removed from the clothing. 

• Clothing wet with toluene should be placed in closed 

containers for storage until it can be discarded or until 

provision is made for the removal of toluene from the 

clothing. If the clothing is to be laundered or otherwise 

cleaned to remove the toluene. the person performing 

the operatiOn should be informed of toluene's hazardous 

properties. 

• Employees should be provided with and required to 

use splash-proof safety goggles where liquid toluene 

may contact the e) t~-

• V./here there Js any possibility· that employees' eyes 

may be exposed to wiuene. an eye-v.:ash fountain should 

be provtded wnrim the Immediate work area for emer

gency use. 
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SANITATION 

• Skin that becomes wet with liqmd toluene should be 

promptly washed or showered with SJ<~p or mild deter

gent and water to remove any to1ue;,:: 
• Employees who handle liquid ro:cece should wash 

their hands thoroughly with soap cr r::J: detergent and 

water before eating or smoking. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some cotE:::::o operations in 

which exposure to toluene may oc.:·..:..:- and control 

methods which may be effective ir: ea.:i: .::as~· 

Operation 

Use as a solvent in 
pharmaceutical, 
chemical, rubber, and 
plastics industries; as a 
thinner for paints, 
lacquer, coatings, and 
dyes; as a paint 
remover; insecticides 

Use as starting material 
and intermediate in 
organic chemical and 
chemical synthesis 
industries 

Use in manufacture of 
artificial leather; fabric 
and paper coatings; 
photogravure ink 
production; spray 
surface coating; as a 
diluent (cellulose ester 
lacquers) 

Use as constituent in 
formulation of 
automotive and aviation 
fuels 

Controls 

Process ~tciosure; 
gen-e'a: a Jtion 
ventia:Jo·-.: local 
exr~aJs1 ventilation; 
perso~a: orotective 
equ:o!'ne-: 

Process enclosure; 
genera! Ooiution 
vem"ano-,: local 
exnaust ventilation; 
persona orotective 
equ+:vne-·. 

Process enclosure; 
genetal a::ution 
verr::;~atcr.: local 
exr.a;st ventilation; 
persona orotective 

eq:.;'~""' -: 

Process enclosure; 
ge"'ea ::: Jt1:>n 
ve-: a::-. local 
ex:-.. aJs: ventiiation; 
pe· ... s:~~= ::-rotective 
ea~··:~e-·. 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, ir:.s-::~:.2.:~ first aid proce~ 

dures and send for first aid c:- me-2.::al assistance. 

• Eye Exposure 
If liquid toluene gets mto the ey:::-~ -..1.·..:..3.:--: ey·es immedi

atel:-,.' with large amounts of wate:-. ::::-:.::-.;the lower and 

upper lids occasionally. If irri:..:::::::-. :;. present afte:

washmg, get medtcai attention. (.: :-: :..::. : ·. lenses shoulc' 

not be \\'Ofn \\·hen working with:.~_,::.-:-··· 

• Skin ExposL~r,: 

If liquid toluene geLs on the sk_.:-_ ::-~·::-:·.~-:::; wa~J1 th:: 

contaminated skin usmg soap o:- n:C..:.: detergent and 



"'"ter. If liquid toluene soaks through the clothing, 
remove the clothing immediately and wash the skin 
usmg soap or mild detergent and water. If irritation 
persists after washing, get medical attention. 
• Breathing 
If a person breathes' in large amounts of toluene, move 
the exposed person to fresh air at once. If breathing has 
stopped, perform artificial respiration. Keep the affect
eC person warm and at rest. Get medical attention as 
soon as possible. 
• Swallowing 
\\ nen toluene has been swallowed, get medical atten
ti-on immediately. Do not attempt to make the exposed 
person vomit. 
• Rescue 
Move the affected person from the hazardous exposure. 
Ii the exposed person has been overcome, notify some
O:Je else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under
sund the facility's emergency rescue procedures and 
k:.now the locations of rescue equipment before the need 
&J.Ses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

• Persons not wearing protective equipment and cloth
ing should be restricted from areas of spills or leaks until 
cleanup has been completed. 
• If toluene is spilled or leaked, the following steps 
should be taken: 
l. Remove all ignition sources. 
2. Ventilate area of spill or leak. 
3. For small quantities, absorb on paper towels. Evapo
rate in a safe place (such as a fume hood). Allow 
sufficient time for evaporating vapors to completely 
clear the hood ductwork. Burn the paper in a suitable 
location away from combustible materials. Large quan
tmes can be reclaimed or collected and atomized in a 
suitable combustion chamber. Toluene should not be 
a..llvwed to enter a confined space, such as a sewer, 
bc;::ause of the possibility of an explosion. Sewers de
s:g:ned to preclude the formation of explosive concen~ 
rrations of toluene vapors are permitted. 
• Waste disposal method: 
Toluene may be disposed of by atomizing in a suitable 
o::>mbustion chamber. 

ADDITIONAL INFORMATION 

T:: find additional information on toluene. look up 
t::::<uene in the following documents: 
• \1edical Surveillance for Chemical Hazard~ 
• Respiratory Protection for Chemical Hazard~ 
• Personal Protection and Sanitation for Chen11caJ 

• 'IOSH Criteria Document for Toluene (July 19-::::;: 

4 Totuent 

These documents are available through the NIOSH 
Division of Technical Services, 4676 Columbia Park
way, Cincinnati, Ohio 45226. 
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Condition 

Vapor Concentration 

500 ppm or less 

1 000 ppm or less 

2000 ppm or less 

Greater than 2000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

RESPIRATORY PROTECTION FOR TOLUENE 

Minimum Respiratory Protection • 

Required Above 200 ppm 

Any chemical cartridge respirator with an organic vapor cartridge(s). 

Any supplied-air respirator. 

Any self-contained breathing apparatus. 

A chemical cartridge respirator with a full facepiece and an organ1c vapor 

cartridge(s). 

A gas mask with a chin-style or a front- or back-mounted organic vapor canister. 

Any supplied-air respirator with a full facepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

Self-contained breathing apparatus with a full facepiece operated in pressure

demand or other positive pressure mode. 

A combination respirator which includes a Type C supplied-air respirator with a 

full facepiece operated in pressure-demand or other positive pressure or continu
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 

pressure-demand or other positive pressure mode. 

Self-contained breathing apparatus with a full facepiece operated in pressure

demand or other positive pressure mode. 

Any gas mask providing protection against organic vapors. 

Any escape self-contained breathing apparatus. 

'Only NIOSH-approved or MSHA-approved equipment should be used. 
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The North Carolina Toxic Substances Management Guide 

TRICHLOROETHANES 

Executive Summary 

CAS NUl!BER, 0: ; l-55-6 
l,l,l-Trichloroetnane CAS NUl!BER 

CAS NUMBER 
00079-00-5 
25323-89-l 1 ,1,2-Trichlar~e:tane 

Mixed isomer5 

The trichivroethanes are colorless, nonflam
mable liquids us~-:i as solvents, chemical interme
diates, and cou::;<ments of adhesives, lacquers, 
and other prod-cts. Estimated U.S. production of 
1, 1,1-trichlor;:.etilane in 1976 was 316,000 tons. 
1,1,2-trichlorce~fiane is produced in smaller 
volumes, an estiEzted 2,000 tons in 1978. North 
Carolina requires the reporting of all spills if 
they occur nea: ~ater. 

Health Effects 
ACUTE. l.l.l-Trichloroethane is an anesthe

tic and is capS~e of causing death \<.'hen inhaled 
at concentratl~·r:.s in excess of 14,000-15,000 ppm. 
Hepatic effec:s include liver function abnormal
ities and cellt."__2.r damage. Cardiovascular ef
fects are repc~ted, including drop in blood 
pressure, decree. sed heart rate, cardiac arrhyth
mias, and blovd dotting changes. Skin contact 
causes redness and scaling but the skin is not 
believed to De a significant exposure route. 

1,1,2-Trichloroethane, on the other hand, is 
reported to be readily absorbed through the skin. 
Its toxicologic2.l properties are believed to 
resemble those 0! svmmetric tetrachloroethane and 
chloroform. Conce-ntrations on the order of 
13,600 ppm prvdc:::e deep narcosis and death during 
a two -hour ex-;--:·sure. Narcotic concentrations 
result in irr::_ta~lon of the eyes and nose. 

CARCIKOG=:...\I::TY. There is limited evidence 
that 1,1,2-tric~loroethane is carcinogenic in 
mice. NIOSH recOOHnends that it would be prudent 
to handle the compound in the workplace as if it 
were a human carcinogen. The available data are 
insufficient tv permit an evaluation of the 
carcinogenicity c£ 1,1,1-trichloroethane. 

MUTAGESE:~:-. 1, l, !-Trichloroethane was 
found to be c-...:.::.~enic in Salmonella typhimurium 
but 1,1,2-trl:~i:roethane ~as not. 

TERATOGE'::::~i & EI!BRYOTOXICITY. l,l,l-Tri
chloroethane ~:~ n)t produce teratogenic effects 
in rats or rr_::_ ::e exposed 7 hours per day to 875 
ppm during the pe-~Iod of organogenesis. 

CJfROKI·.:. I:-. diabetic individuals, trichlor
oethanes may ca:.:.:::~ a signiflcant Increase in SGPT 
activity (17-~:_: Increase in diabetic rats). 

1,1,2-trlCL~croethane is readily absorbed 
through the 1~:~.: skirl 

Occupation2~ 
The ;.,;--.· L.onferencc of Governmental 

Industrial h\~-~~-~ts has established a Threshold 
L1mrt Value ·,'-l<=-::--;.•eighted average concentration 
under 1<r'h1cL 
be repea teC ~ :· 
adverse diE~· 
1,1, 1-1s0mt::. 
1.1 ,2-iscJr:!:, 

:s believed that all ~orkers may 
;:\;osed day a iter day '-l thout 

3)0 ppm (1.r, mg;cu m! i0r the 
:o.. ::u ppm l.U~S .e:m/ClJ m_·l icr Lhr--

Shorl Ierm ~Xp0~ur~ L1m1L 
lmax1murr c· .=..·.:or, to \o.'hrc!; v.·orJ-~1-'f::O o,a;. h( 
exposed ior ;~:~~c up to 15 m1nutesJ is ~j0 ppm 
(2.5 gm;cu n,, I::- the 1,1,1-isomer, and 2(.1 ppm 
(.09 gm/cu rr, ::.~:: '-.ne 1,1,2-isomc:r. 

Routes of Human Exposure 
OCCL'PATlONAL. In 1974, the uses c: l.l,l-

trichloroethane in the U.S. were the fc-~lov:1ng: 
cold cleaning of metals, 37 percer::.t.: v.:Dor de
greasing, 34 percent; chemical intermed::.ate for 
vinylidene chloride, 23 percent; and othe:c appli
cations, 6 percent. 

The National Occupational He.dtL Survey 
(1974) indicated that workers primarily exposed 
to 1,1,2-trichloroethane were those in t.je blast 
furnace and steel mill, telephone commu~lcat1on, 
engineering and scientific instrument marr-..Jfactur
ing industries. 

AMBIENT. Rural air concentrations ci 1,1,1-
trichloroethane have been reported rangi=-g up tc.· 
0.45 ppb (2.5 mg/cu m). Urban levels as h1gn as 
14 ppb ( 76 mg/ cu m) have been observed d· .. ni ng an 
inversion. The 1,1,1-isomer has been identified 
in air samples from many locations \data -..:ere not 
reported for the 1,1 ,2-isomer). 

Botb 1,1,1- and l,l,2-trichloroetil2Cle [;ave 
been detected in raw "''ater and finished :rinking 
water at levels ranging from 0.1 - S.) mg/1. 
1,1,1-Trichloroethane was detected in drinking 
water samples from Durham, North Carchn.:. bu~ nc: 
concentrations were reported. 

The 1,1,1-isomer has been dete.::::teC in soil 
and sediment samples taken near trichlorcethylent:
plants at levels as high as 100 pp~ llC. ug. ~g;. 
Several marine organisms have been foun-::: to have
small concentrations of 
the same isomer (usually reported toge:~er ~itt 
carbon tetrachloride). Neither isorr:.e.r :.s kn,Jv;r; 
to occur as a natural product. 

CONSUMER. 1,1,1-Trichloroetha~c r:.::s been 
detected in many food products includu: .. g rout.. 
oils, fats, tea, fruits, and vegetables a: levels 
ranging from 1-10 mg/kg. It is used ir:. aerosc·l 
and other consumer products, such as 1nse:tic1des 
and spot cleaners. 

Bo-th 1,1,1- and 1,1,2-trichloroetc..o.ne <,.,f-rf 
approved by the U.S. Food and Drug AG:::c~L::trc::.ic'L 
as constituents of adhesives useG 2.s cc=_po:E:-•l5 
of food packaging or containers. 

Environmental Significance 
Estimated atmospheriC reside~ce :1me 

reported as 970 days for 1.1.1-tncf,~c~C>el~.Jne 
and 3 years as an upper limit for 1.~.2-t:ich~C:r
oethane. Estimated half-life in 1,.;ater :~ 1-<. 
minutes for the 1,1,1-isomer and.:.~ cl::.-__:es r,~:· 
the 1,1,2-isomer. 

Fresh~ater data indicate that a:~LE :~xi:JI~ 
occurs at concentrations as lo~ as ~: ~ _ i0r tt!: 

t~o trichioroethanes: chronic tox1c:.ty ~=ur~ 
concentrat1ons as lo~ as Q.4 g l. ··- r :x: 
to salt~ater fish and Invertebrate s~ecie~ G.::::c~:-
at concentrations as lo' .. · as J;. 2 
trichloroethane. 

A CGncentration iactor oi ~· k' ~s~--.c-· 
the l.l.J-1somer in the bluepl.i, "··· 
tH111 tane:r of ll -~,.;as calcui2':.~·c 
1somer ::::seo on Lnt- ocla!; · · ·"--··.· 
coefi1ot::.· 



Toxicity to algae was observed for 1,1,2-
trichloroethane at concentrations as low as 443 
mg/1. The aquatic toxicity rating is 10-100 (TLm 
96) for both isomers. 

Recommended Reviews 
Chemical Hazard Information Profile, U.S. 

Environmental Protection Agency, EPA-560/11-80-
011 (1980). 

Ambient Water Quality Criteria for Chlori
nated £thanes, U.S. Environmental Protection 
Agency, EPA/440-5-80-029 (1980). 

( 

( 
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FIRST AID AND EMERGENCY RESPONSE INFORMATION 

TRICHLOROETHANES 

First Aid (NIOSH/OSHA Pocket Guide to Chemical 
Hazards 

Eyes: 

Skin: 

Inhalation: 

Ingestion: 

Wash with large amounts of 
water immediately. CONTACT 
LENSES SHOULD NOT BE WORN 
WHEN WORKING TRICHLOROETHANE. 

Wash the contaminated skin 
promptly V.'i th soap or mild 
detergent and water. Remove 
clothing if contaminated and 
wash skin. 

Hove to fresh air at once. 
Perform artificial respira
tion if necessary. Seek 
inunediate medical attention. 

Induce vomiting by finger or 
by giving syrup of ipecac. 
Seek medical attention. 

f~rocedures for Spills and Leaks (U.S. DOT Emerg
!'ncy Response Guidebook, 1980) 

Isolate hazard are and deny entry. Stay 
UP\-.'ind and keep out of low areas. Wear positive 
pressure breathing apparatus and special protec
tive clothing. Do not touch spilled material. 
Stop leak if it can be done without risk. Use 
water spray to reduce vapors. 

SHALL SP!LJ.S, Take up with sand, or 
other noncombustible 
absorbent material, then 
flush area ...,,ith water. 

SHALL DRY SPILLSo Shovel into dry contain
ers and cover, move 
containers, then flush 
area with water. 

LARGE SPILLS' Dike far ahead of spill 
for later disposal. 

Fire and Explosion Information 

GENERAL: Non-flammable 

Reactiv!_!:.;{ 

MATERIALS TO AVOID: Reacts violently <,.;ith 
acetone, nitrites, oxygen, sodium and sodium 
hydroxide. Corrosive to aluminum 

CONDITIONS TO AVOID: Hot metals or ultra
violet radiation ~,.·ill decompose 1,1,2-trichloroe
thane to form nritating and po1sonous gases. 

Protective Measure~ 

HANDLl NG .'"'-.\L 
Jcnk, dry place. 
len ncr:_. 

[1\GJNEERING 

STORAGE: Store 1r1 a c_cc<. 
Do not store in alwn1num cooJ-

Provide adea~at! 

vet1LilaL1on. S1n~~. showers and eyewash stat1ou~ 
should be read1ly available. 

PROTECTIVE CLOTHING (Should not be subs L i
tuted for proper handling and engineering con
trols): Gloves and apron of polyvinyl alcohol, 
neoprene (Do not use natural rubber) or leather, 
and splash proof goggles should be worn if curl
tact with trichloroethane is likely. 

PROTECTIVE EQUIPMENT: For exposure up to 
SOO ppm use a supplied-air, or self-contained 
breathing apparatus with face shield. For escape 
from a contaminated area use a gas mask with 
organic vapor canister, or self-contained breath
ing apparatus. 

-"- 1 c·-



The North Carolina Toxic Substances Management Guide 

Narc-:::: ::-~::--.1-.Jroethanes 

CPS S-:..L-r;_"::c:::"": 00071-55-6 

TRICHLOROETHANES 

Profile ( 

CHEMICAL IDENTIFICATIOK Registry of Toxic Effects of :r:::-~:.=~- Substances 

Alternative Names: 

Aerothene II 
Chloroethene 
Chloroform, Methyl
Chlorteo 
Ethan~. 1,1,1-trichloro
Hethy l chloroform 
Solvecc lll 
Alpha-trichloroethane 

Chemical Abstract Services (CAS) Registry 
Number: 00071-55-6 

Registry of Toxic Effects of Chemical Substances 
(RTECS) Xumber: KJ 2975000 

Hazardous ~alerials Table Identification 
Number: l" 2831 

RC~~ Identification Number: u 226 

Molecular \."eight: 133.42 

Structure. 

Cl H 
I 

H- c c ··- Cl 

' 
I 

H Cl 

Classification: Chlorinated aliphatic hydro
carbon 

Description: A colorless, nonflammable liquid 

lses: As a solvent and chemical intermediate 

Chemical/Phvsical Data 

Eoiltng pG:~t: 74.1°( 
Melting potnt: -32.6°( 
Vapor pressure: 100 nun 

3r.c.~ 

Vapor dens:ty: 4.63 (Air= 1.0) 
Solubility in water: 4,400 mg/l 
Specific gravity: 1.34 

Kame: l, 1.2-Trichloroethane 

AlteroatiH, ~ames. 

Ethane trichloride 
betc~. 

Beta-:~ichloroetbanf 
~, 1. 2 -l richlorethant 
~inv!:r1chloridt 

155 mm at 

Cne~:~al A:stract Serv1ce~ lCASJ kegtstr~ 
Numc•er: 00079-00-5 

(RTECS) Number: KJ 31500:: 

Hazardous Materials Table lae::.:::::.:.::-::: 
Number: Not listed. 

RCRA Identification Number: 

Molecular Weight: 133.4~ 

Molecular Formula: c2H3Cl: 

Structure: 

H 

H 

c 
H 

Cl 
[ 

c 

Classification: Chlonnate.: ~-:_:.::..2 • .. ic hydro
carbor. 

Description: A colorless, n_,:::..=.:..~able liquid 
with a pleasan~ c::: 

Uses: As a solvent and che~r:_c~- intermediate 

Chemical/Phvsica.:._ 

Boiling point: 
Melting point: 
Vapor pressure: 

40 mm at 35°C 

!l3.8°C 
-36.5°C 

19 mm Hg 

Vapor density: 4 (Air = 1. 
Solubility in ... ·ater: 4,50-J reg_ 
Specific gravity: 1.44 

l,l,l-Trichloroethane may 2.::c::t a variety 
of human organs or systems inc.:.__::...-=-; hematologic, 
cardiovascular, gastrointestic~~. ~c:;atic biliary, 
neurologic, dermatologic. c---~___::- ·og1c and 
others. Specific adverse n~·~;~~: ;~~al ~ffects 
include central nervous syster:. :.:::; :c:ssion, inco
ordination, inebriation, ne~=~==~. dizziness, 
unconsciousness, genera llzeC · .. :::~r.::_-:css. sleepi
ness, mental confusion and ot:e: -=~~~cts. Hepa
tic effects include liver iur.::~ :: :::"clnormalit1es 
and cellular damage. Card:;.o\·.2:;.::_ __ :o_: effects such 
as drop in blood pressure. :e::-c:~se in heart 
rate, and card1ac arrbyt.n.:-.:i:.~ ;-~ reported. 
Blood clotting changes are _ ::t.ed (NIOSE, 
l97t\J. 

-27-;-

Adverse human effects ~.1,2-isomer 
are not reported (NIOSH, E-~ 

While comp-ara"lively lc:.; ".- .:::-.:cc toxicj t~;, 
1,1,1-t.richloroetb.ane 1.s ar::. :.=.-=~·-_:_-:::tc and is 
capable of cauStng death -..-ne:. :::.____:__~_-:::at concer:
tratlons 10 excess of l4,C·~·>:~ ::?~ Begir,-
ning anesthetH ei:iects c::_ 
approaching so,:· ppr: ll - ~ 

tl iJ ve V3J--•Gr EXPC!Sun· l: 

unto~aro sUD]EC~:\·~ or 
sponsc: ... " (ACGll-i, l98C:;. 

- · ::.:::enlrallGL. 
c.t;a t ··rP1'>·-

::r---·duccc ,_. 
>.:c iLi ,- .. -



Name: 'l'r iclllorocthan~s 
CAS Numher: 00071-55-6 

( 

Skin contact with the 1,1,1-isomer causes 
redness and scaling. Although absorption through 
the skin can occur, this is not believed to be a 
significant exposure route (ACGIH, 1980). The 
l, l ,2-isomer is reported to be readily absorbed 
through the skin (U.S. EPA, CHIP, 1980). 

The 1,1,2-isomer is believed to resemble 
symmetric tetrachloroethane and chloroform in its 
toxicological properties (ACGIH, 1980). 

The maximum level at which one could escape 
within 30 minutes without any escape-impairing 
symptoms or irreversible effects is suggested to 
be 500 ppm for 1,1,2-trichloroethane (NIOSH/OSHA, 
1978). 

U.S. EPA, 
WQC 1980 

IARC, 1979 

NIOSH, 1978 

OSHA, 1980 

!ARC, 1979 

Carcinogenicity 

The U.S. EPA Carcinogen Assessment 
Group (CAG) has determined 1,1,2-
trichloroethane is carcinogenic in 
animals and therefore poses a risk 
to man. Water Quality Criteria 
for the 1,1,2-isomer are based on 
incremental increase of cancer 
with increasing exposures, assum
ing nonthreshold b~havior. 

The available data do not permit 
an evaluation of the carcino
genicity of l, l, 1-trichloroethane 
to be made. There is limited 
evidence that 1,1,2-trichloroe
thane is carcinogenic in mice. 

NIOSH recommends that it would be 
prudent to handle 1,1,2-trichloroe
thane in the workplace as if it 
were a human carcinogen. This 
recommendation is based primarily 
on National Cancer Institute (NCI) 
data indicating that laboratory 
animals administered the compound 
experienced a statistically signi
ficant excess of cancer as com
pared to control animals. 

1,1,2-Trichloroethane was found to 
be carcinogenic in male and female 
mice at two dose levels (390 and 
190 mg/kg-day, 5 days/week for up 
to 78 weeks). 

Mutagenicity 

l,l,l-Trichloroethane is mutagenic 
1n Salmonella typhimuriul~; but 
1, l, 2-trichloroethane \or' as not. 

Teratogenicity & EmbryotoXlcit\ 

1,1,1-Trichloroethane d1d not produce tera
tugE-nJ( effects 1n rats or rrnce exposec :wuro 
per day to 87) ppm dunng the peri~d CJ:! ~;pr;~-
geneslS (ACGIH, 1980). 

ANIMAL TOXICITY 

All of the chloroethane compounds are known 
to cause central nervous system depression, 
usual~y exr=essed as abnormal weakness, intoxica
tion, restl~ssness, irregular respiration, muscle 
incoo::dinat:..:·n. and unconsciousness. Chloroe
thanes are :.rritating to the eyes and skin (NIOSH, 
1978). 

The 1.~.1-isomer has been studied extensive
ly ir. seve=al species. Less data are available 
for tile L:::..2-isomer. Reported effects differ 
for the t~c 1somers. 

Acute Toxicity 

Results of lethal studies in several species as 
reported ir: the RTECS, 1980 are listed bela\>.·: 

Route 
Lethal Dose or Lethal 

Concentration 
r;T;T-
Oral f~: 

h.:: use 
L·:,g 
hDbit 
G-:..:1nea pig 

10.3 gm/kg, LD50 
11.2 gm/kg, LD50 

.75 gm/kg, LD50 
5.6 gm/kg, LD50 
9.4 gm/kg, LD50 

1,1,2- 1.1 gm/kg, LD50 

l' l 'l
Inhal::
tion 

1,1,2-

C.=.: 

.5 gm/kg, Lowest lethal 
dose 

1,000 ppm (5.4 gm/cu m) 
for 24 hours, lowest 
LC 

500 ppm (2. 7 gm/cu m) 
for 8 hours, lowest LC 

2,426 ppm (13 gm/cu mi 
for 4.5 hours, lowest 
LC 

Chronic Toxicit\' 

::..:\·er ~:.C kidney injury have resulted in 
dogs ana gL~~ea pigs exposed to 1,1,2-trichloroe
thane tSIOS~. 1578). 

Aquatic Toxicity 

Acuat1: toxicity 
ppm :::r t:::. 1,1,1-
(RT£CO. !S'. 

rating: TLm 9b is 10-100 
and 1,1,2-trichloroetbant" 

l -· 

prote:::.1or: 
1-.:ater Quahty 
aquatic life 

Cntena 
are g1ven 

for th: 
belov.·: 

available fresh;.;ater data fc,: 
-:::.:..~or.:..: .. :.":.e: ethanes ind1cate that to.out; . 
.:..:.::::re.:.:::~ greatly with 1ncreasing chlorinil-

tnat acute toxiclty occurs ~· 

~~~.::::.::c:~-JIE as lo1- ;;~. :;.~ rr,;.; 1 fc!l t·,, 
tr1ch:.~Jetnanes. Chronic tox1city occurs a( 
concec:~at1ons as low as 9.4 rng/l for 1,1,2-



trichloroethane. Acute and chronic toxicity 
~I'Ould occur at lower concentrations among 
species that are more sensitive than those 
tested. 

The available saltwater data for chlor
inated ethanes indicate that toxicity in
creases greatly with increasing chlorination 
and that acute toxicity to fish and inverte
brate species occurs at concentrations as 
lo'n' as 31 mg/1 for l, 1, }-trichloroethane. 
Acute and chronic toxicity would occur at 
lo<,.,'er concentrations among species that are 
more sensitive than those tested. 

Bioaccumulation: A concentration factor of 
9 was observed for the 1,1,1-isomer in the blue
gill exposed, and a concentration factor of 11.5 
was calculated for the 1,1,2-isomer based on the 
octanol/'n'ater partition coefficient (U.S. EPA, 
WQC, 1980). 

Biodegradation in aquatic species: No data 
are available. 

Phytotoxicity 

Toxicitv to algae was observed for 1,1,1-
trichloroeth~ne at concentrations as low as 443 
mg/1 (U.S. EPA, WQC, 1980). 

ENVIRONMENTAL DATA 

Air 
Rural levels of 1,1, }-trichloroethane have been 
reported ranging from belov.' the detection limit 
to 0. 45 ppb (2. 5 ug/ cu m). Urban levels as high 
as 14 ppm (76 ug/cu m) have been observed during 
an inversion (Lillian, 1975; Lillian, 1976; U.S. 
EPA, ETS, 1977). The 1,1,1-isomer has been 
identified in air samples from many locations, 
data are not reported for the 1,1,2-isomer (IARC, 
1979). 

The 1,1,2-isomer has an estimated atmospheric 
residence time of 3 years (as an upper limit) 
(Callahan, 1979). The 1,1,1-isomer has an esti
mated atmospheric residence time of 970 days 
(Cup1tt, 1980) and an estimated oxidatlve half
life in an of 1.1 - 8 years (Callahan, 1979j. 
The high volatilitv of these substances results 
in substantial atmOspheric loading, but degrada
tion is rapid. Release rates and accumulation are 
lo<,.,'er than for other chlorinated compounds such 
as tetrachloroethylene. 

~>.·au-;-

Both 1,1,1- and 1,1,2-trichloroethane have been 
detened 1n rav.' water and municipal drinking 
"'aler at levels ranpng from O.l 8.~ ug/l 
(li'U<L, 1979). 1,1,1.-'lnchloroethane was detected 
1n drink1n~ water samoles from Durham, ~orti. 

taro11I1~ t•ut no coitcentrallons were reporteo 
(SliaCKt·JJOl-,J, ]\i~. 

Name: 1r ichloroethane~: 
CAS Numbe1·: 00071-55-6 

The 1,1,1-isomer has an estimated half-life in 
v.•ater of 17-23 minutes (Verschueren, 1977) based 
on evaporation, and degrades via hydrolysis 
(experimental half-life of 6 months; Callahan, 
1979). The 1,1,2-isomer has similar properties. 
AlthougL some\o;hat resistant to hydrolysis and 
oxidation, rapid volatilization to the atmosphere 
is expected. Low levels may be quite stable and 
widely dispersed in this med1um. 

Soil 
Limited data suggest some preferential adorption 
onto organic sediments (Callahan, 1979). Volati
lization is probably more important as a removal 
process than degradation. Some accumulation can 
be expected. 

Biota 
There is no evidence to suggest significant 
bioaccumulation in this medium. There is sorntc 
evidence for resistance to microbial degradation 
(Callahan, 1979 and U.S. EPA, WQC, 1980), but no 
magnification is expected. 

1,1, 1-Irichloroethane has been detected in many 
food products, including meat, oils, fats, teo, 
fruits, and vegetables at levels ranging from 
1010 ug/kg (IARC, 1979). It has also been detec
ted 1n soil and sediment samples taken near 
trichloroethylene plants at levels as high as 100 
ppb (199 ug/kgJ (U.S. EPA, OTS, 1977). Several 
marine organisms have been found to have sma 11 
concentrations of the 1,1,1-isomer (usually 
reported together -..•ith carbon tetrachloride). 
Neither isomer is knmm to occur as a natural 
product (IARC, 1979). 

INDUSTRIAL DATA 

Production 

Kc production in 1\orth Carolina '"'as reoorted 
in the Toxic Substances Control Act (TSCAJ. Chen:
ical Substances Inventory (U.S. EPA, TSCA, 1980). 

Tne estimated U.S. production forth~ l,l,J
isomer in 1976 <,.,'as 316,000 tons (lARC, 1979). 
The estimated l.S. production for the l,l,L-iso
mer lL 1978 ~as 2,000 tons (U.S. EPA. CH1f, 
1980' 

Consumption and Us~ 

Quantitative consumption pattern data 
able f0: l,l,l-trichloroethane only. 
are g1ven bel0~: 

Cola cleanLng 01 metal 

Chem;c"'l 1nterr.1ed1aLe 1or Vlli\'11Ulr, .. 

rbl: :-:·~c 
MlSCf1..3llf'UU· 

-27C.-

are avai1-
1bese dale; 

37 percen~ 

.i'-1 JIPrC~'I< 

Pt" rr ,-.,, 

( 

( 



\.1· Tr ichl Ortll'thanc:-o 
~AS :'\;;mher: 00071-55-6 

Reported uses of trichloroethanes and their 
corresponding SlC codes are listed belo~: 

1,1,1-Trichloroethane 

Cold cleaning solvent for electric 
mo~ors, generators, electronic 
apparatus 

High purity cleaning of missile 
parts, semiconductors, and high 
vacuum equipment 

Vapor degreasing 
In adhesives and as a resin solvent 
Lubricant carrier 
Coolant for drilling and tapping 

stainless steel 
Solvent for drain cleaners, shoe 

polishes, spot remover, insecti
cides, and printing inks 

(!ARC, 1979) 

1,1,2-Trichloroethane 

Chemical intermediate for production 

35 

376, 3674, 36 

2891' 282 

34 

2869' 721' 
2879' 2893 

of vinylidene chloride (use reportedly 
terminated in 1978) 2869 

Solvent for fats, waxes, and natural 
resins 

Production of Teflon tubing 
28 
282 

In adhesives, lacquers, and coating 
formulations 2891, 285 

(U.S. EPA, CHIP, 1980) 

Manufacture of 1,1,-dichloroethane 2869 
(U.S. EPA, WQC, 1980) 

RESEARCH AND REGULATORY DATA 

Existing Guidelines and Standards 

Ambient Air 
Under evaluation for possible designation as a 
Hazardous Air Pollutant by the U.S. Environmental 
Protection Agency. 

'Workroom Air 

ACGIH The Threshold Limit Value (TLV) estab
lished by the American Conference of 
Governmental Industrial Hygiemsts 
(ACGIH) for workroom air is 350 ppm 
(1.9 gm/cu m) as a time-weighted aver
age for 1,1,1-trichloroethane. The 
recommended Short Term Exposure Limit 
(STEL) for the 1,1, 1-1somer is 450 ppm 
{2 .5 gm/cu m). The time-v.'eighted 
average for the 1,1,2-isomer is 10 ppm 
(0.45 gmjcu m) and the STEl is 20 ppm 
(.09 gm/cu m). 

The National Institute of Uccuoational 
Safety and Healt!J (KlOSHj reco~rntn.j:: a 
standard ui 3:.0 ppn1 tl.9 grr,Jcu n;; dO:. a 
ceiling limit for 1,1,1-trichlorot"
thane. NlOSH has recommended the 

handl1:..g ~= ~.1,2-trichloroethane as if 
it \roe:~ ~ numan carcinogen. Exposun: 
should b~ limited to as fe"' employees 
as poss:..": ~e o;.·hile minimizing V.'orkplace 
expos~:e le\-ds with engn1eering and 
work F:a:~1ce controls. 

OHSA The 0cc;_:;.atl0nal Safety and Health 
Admin:str~:icn's (OSHA) standard for 
workrc<:rm cir is 350 ppm (1.9 gm/cu m) 
for l.l. >trichloroethane and 10 ppm 
for l.l.~-trichloroethane as a time
weighteC. ~verage. 

Water 
Addressed by 
by the U.S. 

Al:":1:::.:...t i."ater Quality Criteria set 
Env:ronmental Protection Agency. 

Designated a toxic -;:>J:.iutant by the U.S. Envirun
mental Protection. A fer:::::. 

Designated a haza.dous substance by the U.S. 
Environmental Proto:: ::1on Agency. 

Other 
Regulated as a h.=.:=<:.rdous material by the t.S. 
Departmnet of T rar:~ ~·Jrtation. 

Regulated as a naz . ..:rdcus waste under the Hazard
ous Waste Manageme::.: System by the U S. Environ
mental Protectios A~en~y. 

Agencies Co-:erned with this Chemical 

Chemical Hazard 1=-:onnation Profile (CHIP) com
piled by the C,ifl_::.~ of Testing and Evaluation. 
U-S. Environmental ~ rvtection Agency. 

Designated a canG.:.:::ae substance by the Occupa
tional Safety ar:..: .i::c:cdth Administraticr.. 

Subject of a m:~:~:2~~ prepared by t~e lnterrJa
tional Agency ::-.,.. .l\esearch on Cancer (]ARC). 

~ssessment (1)1,2-trichlorop
- S. EPA's Carcinugen Assess

!:: tr.e Office of Water Planninr 

Subject of a F,::..::~-
thane) prepare.:. 
ment Group (C.'..G 
and Standards. 

Appears on the :-~:.. 
Testing Committ:::: 

List of the .Interagenc~. 

Subject to apr:;:~ rule by the U.S. Enviror:
mental Protect::~. -~ . .:e~.:\' (EPA) under the Jc;d1 
Substances Con::: · Sectior1 4(a) that ,.,.c<Jlc 
requ1re manufa::_:-:::o ::::,rJ processors ·_.:· test tlw 
chemical accorC::_z s:andards EPA h<'l·i adopted 
Proposed testE:::: 
1c1ty; aquat:::: 
tOXlClty, aq~2::_ 

birds--chrc,r!:-
earl\" seedl1r.<. 
elongatHlll; c1:
locat1on; and ~
Register, Vol. 

- 28l~-

.~:es: structural teralugeri
.;_:~=~~tes--acurE· a~- chrG:,J 

terrest r 1 ;, 
seed germ1r,-

_ -- ::i~lon--pla!Jt u 
i:.s::.rpl:i.on (U.S. 

100, June 5, 

'·11, 

f..t", t I" G C:' 

l"eatrdl 



Subject to a proposed rule under the Toxic Sub
stances Control Act that would require all chem
ical manufacturers to report production and 
exposurerelated data to the U.S. environmental 
Protection Agency (Federal Register, Vol. 45, No. 
42, 1980). 

Addressed by a development plan prepared by the 
Interagency Regulatory Liaison Group (IRLG). 

Under toxicological evaluation through the Na
tional Toxicology Program to determine carcino
genicity of 1,1, 1-trichloroethane. Testing of 
rats and mice by gavage is in testing phase (FY 
1980) (National Toxicology Program, Fiscal Year 
1981 Annual Plan, NTP-80-62, 1980). 

Approved (both isomers) by the U.S. Food and Drug 
Administration as a constituent of adhesives used 
as component of articles intended for use in 
packaging, transporting, or holding food. 
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Chemical fact Sheet* Version 2 - June 1984 

TRICHLOROETHYLENE 

~"~ information in this sheet applies to workplace exposure resulting from processing, 
" Jfacturing, storing or handling and is not designed for the population at large. Any 
generalization beyond occupational exposures should not be made. The best industrial hygiene 
practice is to maintain concentrations of all chemicals at levels as low as is practical. 

Chemical Names: Trichloroethylene, trichloroethene, ethylene trichloride; CAS 79-01-6. 

Trade Names: Algylen, 13enzino1, Chlorilen, Fleck-flip, Triclene, Tric, TCE and others. 

Uses: The liquid is used as a deyreaser and as a solvent in dry cleaning operations. 

PHYSICAL INF0~4ATION 

Appearance: Clear, colorless liquid. 

Odor: Strong, sweet. Minimum Detectable by Odor: 25 ppm. 

Evaporation: Liquid evaporates slowly. 

Behavior in Water: Does not mix, sinks. 

HEALTH HAZARD INFORMATION 

OSHA Standard: Average 8 hour exposure limit -- 100 ppm. 

NIOSH Recrnmnended Limit: Average 10 hour day/40 hour week 100 ppm. 

ACGIH Recommended Limit: Average 8 hour exposure limit -- 50 ppm. 

Short Term Exposure: 

Inhalation: Headache, sleepiness, nausea, vomiting, dizziness and coughing have been felt 
around 100 ppm. Unconsciousness can result at 3,000 ppm. Exposure to 8,000 ppm can cause 
death. 

Skin: Can be absorbed through skin. May cause irritation, burning or redness. 

Eyes: May cause irritation, burning or watering. 

Ingestion: Can cause drunkenness, vomiting, diarrhea or abdominal pain. Unconsciousness, 
liver or kidney damage, vision distortion and death have been reported at large doses. 

Long Term Exposure:. 

Contact with vapor levels near 100 ppm can cause giddiness, nervous exhaustion, increased 
sensitivity to alcohol including redness in the face (trichlorethylene blush), the ability 
to become addicted to the vapor, as well as effects of acute exposure 1 isted above. 
Higher levels can alter one's heart rate. Repeated contact with hands can cause excessive 
dryness, cracking, ourni ng, 1 oss of sense of touch or temporary paralysis of fingers. 
Most of these effects seem to go away after exposure has stopped. 

Trichloroethylene is considered a cancer suspect agent because high levels cause 1 iver 
cancer in mice. Whether it causes cancer in humans is unknown. 

*Prepared by the Bureau of Toxic Substance Assessment, New York State Department of Health. 
For an explanation of the terms and abbreviations used, see "Toxic Substances: How Toxic is 
Toxic" available from the New York State Department of Health. 



Trichloroethylene 
EMERGENCY AND FIRST AID INSTKUCTIONS 

Inhalation: Get victim to fresh air. Give aritificial respiration or oxygen, if necessary. 
'\eep v1ctim warm and at rest. Seek medical attention, if necessary. 

Skin: Take off clothing soaked with liquid. Flush skin with plenty of water. 

Eyes: Flush eyes with water for 15 minutes. Seek medical attention, if necessary. 

Ingestion: Seek medical attention. Do not induce vomiting. 

Note to Physician: Expired air analysis and urinary metabolites have been used to monitor 
exposure. 

FIRE AND EXPLOSION INFORMATION 

General: tJot flaimnable or explosive at room temperatures. Ignites at 7700F (4JOOC), 
mode-rately flammable at high temperatures. 

Explosive Limits: Upper- 41%, lower- 11%. 

Extinguisher: Carbon Dioxide, dry chemica 1 or foam. 

REACTIVITY 

Materials to Avoid: Contact with strong alkalies can form highly poisonous and explosive 
products. 

Conditions to Avoid: Contact with certain hot metals (e.g., aluminum and magnesium), open 

( 

flames or ultraviolet radiation can form poisonous or explosive products. ( 

PROTECTIVE MEASURES 

Storage and Handling: Store in sealed steel or plastic cans or dark glass bottles. 

Engineering Controls: Use in well ventilated areas with no cross drafts. Sinks and showers 
should be available. 

Protective Clothin~ (Should not be substituted for proper handling and engineering 
controls): If irect contact is likely, wear coveralls, polyvinyl boots and gloves, and 
goggles or a faceshield. 

Protective Equipment: For uf to 500 ppm use a chemical cartridge respirator with organic 
vapor cartridges, a supp ied-air respirator or a self-contained breathing apparatus . .!:!E_ 
to 1000 ppm use the above with a full facepiece or a gas mask with an organic vapor 
canister. For escape from a contaminated area use a gas mask with an organic vapor 
canister or a self-contained breathing apparatus. 

Miscellaneous: Wash any liquid-soaked clothing before reuse. No food or smoking near liquid 
or vapor. 

PROCEDURES FOR SPILLS AND LEAKS 

r- all workers out of the spill area. Put on a respirator and other protective clothing. 
~p.~ad sand or other absorbent material over liquid to absorb it. Shovel into buckets, ta~" 

to a safe place in the open air. Wash area of spill with soap and water. For final dispo( 
contact your regional office of the New York State Department of Environmental Conservation. 

For more information: Contact the Industrial Hygienist or Safety Officer at your worksite or 
the New York State Department of Health, Bureau of Toxic Substance Assessment, Empire State 
Plaza, Corning Tower, Albany, New York 12237. 
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Occupational Health Guideline for 
Xylene 

INTRODUCTION 

This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data; rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 

• Formula: C.H,(CH,), 
• Synonyms: Commercial xylene (xylol) is a mixture, 
mostly the meta-isomer. 1) 0-xylene, ortho-xylene, 1,2-
dimethylbenzene; 2) m-xylene, meta-xylene, 1,3-dimeth
ylbenzene; 3) p-xylene, para-xylene, 1,4-dimethylben
zene 

• Appearance and odor: Colorless liquids with aroma
tic odors (pure p-xylene is a solid below 12.7 C (55 F)). 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for xylene is 100 parts of 
xylene per million parts of air (ppm) averaged over an 
eight-hour work shift This may also be expressed as 435 
milligrams of xylene per cubic meter of air (mg/m'). 
NIOSH has recommended that the permissible expo
sure limit be changed to 100 ppm averaged over a work 
shift of up to ten hours per day, forty hours per week, 
with an acceptable ceiling level of 200 ppm averaged 
over a 10-minute period. The NIOSH Criteria Docu
ment for Xylene should be consulted for more detailed 
information. 

HEALTH HAZARD INFORMATION 

• Routes of exposure 

Xylene can affect the body if it is inhaled. if it comes in 
contact with the eyes or skin. or if it is swallowed. It 
may enter the body through the skin. 

• Effects of overexposure 
1. Short-term Exposure: Xylene vapor may cause im:c
tion of the eyes, nose, and throat. At high concentr.::.
tions, xylene vapor may cause severe breathing difficL.
ties which may be delayed in onset. At high concentro
tions, it may also cause dizziness, staggering. draws> 
ness, and unconsciousness. In addition, breathing hi{b 
concentrations may cause loss of appetite, nausea. vor:-> 
iting, and abdominal pain. Liquid xylene may be irrit2c
ing to the eyes and skin. Exposure to high concentE
tions of xylene vapor may cause reversible damage w 
the kidneys and liver. 
2. Long-term Exposure: Repeated or prolonged ex!>> 
sure to xylene may cause a skin rash. Repeated exposu~e 
of the eyes to high concentrations of xylene vapor mzy 
cause reversible eye damage. 
3. Reporting Signs and Symptoms: A physician should '='e 
contacted if anyone develops any signs or symptor::.s 
and suspects that they are caused by exposure to xylene. 
• Recommended medical surveillance 
The following medical procedures should be mace 
available to each employee who is exposed to xylene at 
potentially hazardous levels: 
], Initial Medical Examination: 

-A complete history and physical examination: Tne 
purpose is to detect pre-existing conditions that migct 
place the exposed employee at increased risk, and ;:. 
establish a baseline for future health monitoring. Exa::::c
nation of the central nervous system, eyes, gastrointes::
nal tract, blood, liver, and kidneys should be stresse: 
The skin should be examined for evidence of chroc_: 
disorders. 

-A complete blood count: Xylene ha> been sho" c. 
to cause reversible hematopoietic depression in animc.....~ 
A complete blood count should be performed, incl u:
ing a red cell count, a white cell count, a different::' 
count of a stained smear, as well as hemoglobin a: . .: 
hematocrit. 

-Liver function tests: Since liver damage has be:-~ 
observed in humans exposed to xylene, a profile of l:\: · 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementat'8'· v. 
ass1st 1n ach1evmg an etiect1Ve occupanona: health program. However, they may not be suff1c1ent to ach1eve com~ .. ,::~:-. 

wJtr. ali requirements of OSHA reguiat1om. 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Publtc Health Serv1ce Centers lor D1sease Control 
Nat1onal lnstttute for Occupat•r."'al Sater~· &'<·: Heai.t~ 
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function should be obtained by using a medically ac
ceptable array of biochemical tests 

-Urinalysis: Since kidney damage has been observed 
in humans exposed to xylene, a urinalysis should be 
obtained to include at a minimum specific gravity, 
albumin, glucose, and a microscopic on centrifuged 
sediment. 
2. Periodic Medical Examination: The aforementioned 
medical examinations should be repeated on a biannual 
basis. 
• Summary of toxicology 
Xylene vapor irritates the eyes~ mucous membranes, 
and skin; at high concentrations it causes narcosis. In 
animals, xylene causes blood changes reflecting mild 
toxicity to the hematopoietic system. Repeated expo
sure 'of rabbits to 1150 ppm of a mixture of isomers of 
xylene for 40 to 55 days caused a reversible decrease in 
red and white cell count and an increase in thrombo
cytes; exposure to 690 ppm for the same time period 
caused only a slight decrease in the white cell count. 
Three painters working in a confined space of a fuel 
tank were ovorcome by xylene vapors estimated to be 
10,000 ppm; they were not found until 18.5 hours after 
entering the tank, and one died from pulmonary edema 
shortly thereafter; the other two recovered completely 
in 2 days; both had temporary hepatic impairment 
(inferred from elevated serum transaminase levels) and 
one of them had evidence of temporary renal impair
ment (increased blood urea and reduced creatinine 
clearance). In humans, exposure to undetermined but 
high concentrations caused dizziness, excitement, 
drowsiness, incocrdination and a staggering gait. Work
ers exposed to concentrations above 200 ppm complain 
of anorexia, nausea, vomiting, and abdominal pain. Brief 
exposure of humans to 200 ppm caused irritation of the 
eyes, nose, and throat. There are reports of reversible 
corneal vacuolation in workers exposed to xylene, or to 
xylene plus other volatile solvents. The liquid is a skin 
irritant and causes erythema, dryness, and defatting: 
prolonged contact may cause the formation of vesicles. 

CHEMICAL AND PHYSICAL PROPERTIES 

Data in the following section are presented for xylene's 
three isomers: 1) ortho, 2) meta, and 3) para. 
• Physical data 

I. Molecular weight: 106.2 
2. Boiling point (760 mm Hg)c 1) 144.4 C (292 F); 2) 

138.9C(282F); 3) 138.3C(281 F! 
3. Specific gravity (water = 1 ): 1) 0.88: 2) 0.86; 3) 

0.86 
4. Vapor density (air = I at ooihng point of xylene): 

3.7 
5. Melting point: I) -25 C (- 12 F); 2) -48 C (-54 

F); 3) 13 C (55 F) 
6. Vapor pressure at 20 C (65 Fl: I) 7 mrc Hg: 21 q 

.1m Hg: 3) 9 mm Hg 
7. Solubility in water, g/100 g water at 2G C (6t F 1 

1) 0.00003; 2) 0.00003; 3) 0.00003 

2 Xylene 

8. Evaporation rate (butyl acetate = 1): I) 0.7; 2) 0.7; 
3) 0.7 
• Reactivity 

1. Conditions contributing to instability: Elevated 
temperatures may cause containers to burst. ( 

2. Incompatibilities: Contact with strong oxidizers \ 
may cause fires and explosions. 

3. Hazardous decomposition products: Toxic gases 
and vapors (such as carbon monoxide) may be released 
in a fire involving xylene. 

4. Special precautions: Xylene will attack some 
forms of plastics, rubber, and coatings. 
• Flammability 

I. Flash point: 1) 32 C (90 F) (closed cup); 2) 28.9 C 
(84 F); 3) 27.2 C (81 F) 

2. Autoignition temperature: I) 465 C (869 F); 2) 530 
C (986 F); 3) 530 C (986 F) 

3. Flammable limits in air, % by volume: Lower: 1) 
1.0; 2) 1.1; 3) I. I; Upper: I) 6.0; 2) 7.0; 3) 7.0 

4. Extinguishant: Foam, carbon dioxide, dry chemi
cal 
• Warning properties 

I. Odor Threshold: Patty states that "the initial odor 
of 200 ppm has an intensity of approximately 3 and an 
irritation value of 1. As in most other instances, olfac
tory fatigue occurs rapidly and the odor is no longer 
detected at this concentration." 

2. Eye Irritation Level: The AIHA Hygienic Guide 
states that "exposure to vapors at 200 ppm caused eye 
irritation in most of the persons tested. Lesions in the 
form of fme vacuoles in the cornea of cats exposed to ( .. 
commercial xylene vapors have been observed." 

3. Other Information: The Handbook of Industrial 
Organic Chemicals states that xylene "may be irritating 
to eyes, nose and throat as exposure exceeds threshold 
limit." The Hygienic Guide notes that 200 ppm causes 
irritation of the nose and throat. 

4. Evaluation of Warning Properties: Through its 
irritant effects, xylene can be detected within three 
times the permissible exposure limit. For the purposes 
of this guideline, therefore, xylene is treated as a materi
al with good warning properties. 

MONITORING AND MEASUREMENT 
PROCEDURES 

• Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples. Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee's breathing zone (air that would most nearl~ 
represent that inhaled by the employee) 
• Ceiling Evaluation 
?\teasurement~ to determme emplo\ee ceiling tAj)("-"UH' 

are best taken dunng penods of maximum expecreo 
airborne concentrations of xylene. Each measurement 
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should consist of a ten (10) minute sample or series of 
consecutive samples totalling ten (1 0) minutes in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee). A minimum of 
three (3) measurements should be taken on one work 
shift and the highest of all measurements taken 1s an· 
estimate of the employee's exposure. 
• Method 
Sampling and analyses may be performed by collection 
of vapors using an adsorption tube v.:ith subsequent 
desorption with carbon disulfide and gas chromatogra
phic analysis. Also. detector tubes certified by NIOSH 
under 42 CFR Part 84 or other direct-reading devices 
calibrated to measure xylene may be used. An analytical 
method for xylene is in the NIOSH Manual ofAnalyticol 
Methods, 2nd Ed .. Vol. 3, 1977, available from the 
Government Prin:ing Office, Washington. D.C. 20402 
(GPO No. 017-033-00261-4). 

RESPIRATORS 

• Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health. 
• In addition to respirator selection, a complete respira
tory protection program should be instituted which 
includes regular training. maintenance, inspection, 
cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

• Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with liquid or solid xylene. 
• Clothing contaminated with xylene should be placed 
in closed containers for storage until it can be discarded 
or until provision is made for the removal of xylene 
from the clothmg. If the clothing is to be laundered or 
otherwise cleaned to remove the xylene. the person 
performing the operarion should be informed or xy
lene's hazardous propenic:,. 
• Any clothing which becomes wet with liquid xylene 
should be removed immediately and non-impervious 
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clothing which becomes contaminated with xylene 
should be removed promptly an.d not reworn until the 
xylene is removed from the clor._._'lint;. 
• Employees should be provided with and required to 
use splash-proof safety goggle-s where liquid or solid 
xylene may contact the eyes 

SANITATION 

• Skin that becomes contaminated with xylene should 
be promptly washed or showered with soap or mild 
detergent and water to rerno\·e any xylene. 

• Employees who handle liq";j or solid xylene should 
wash their hands thoroughly with soap or mild deter
gent and water before eating. smoking, or using toilet 
facilities. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 
which exposure to xylene may occur and control meth~ 
ods which may be effective in each case: 

Operation 

Use as an intermediate 
during manufacture of 
plastics, synthetic 
fibers, and mixed/pure 
isomers 

Use as diluent or 
solvent in surface 
coatings, printing 
operations, and 
manufacture of rubber; 
degreasing agent in 
plastics and electronics 
manufacture; in organic 
synthesis reactions and 
manufacture of epoxy 
resins 

Use in formulation of 
insecticides 

Use in manufacture of 
xylene-formaldehyde 
resins; pharmaceutrcals. 
vrtamins, leather; and 
as a sterilizrng agent for 
cat-gut and m 
microscopy 

Controls 

Process enclosure; 
local exhaust 
ventilation; general 
mechanical ventilation; 
personal protective 
equipment 

Process enclosure; 
local exhaust 
ventilation; general 
mechanical ventilation; 
personal protective 
equipment 

?recess enclosure; 
rocal exhaust 
ventrlation; general 
mechanical ventilation; 
oersonal protective 
equipment 

"recess enclosure; 
,)cal exhaust 
ventilation; general 
"'lechanrcal ventilation: 
:,ersonal protect1ve 
s:::wiornent 
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Operation 

Use during blending of 
motor and aviation fuels 

Controls 

Process enclosure; 
local exhaust 
ventilation; general 
mechanical ventilation; 
personal protective 
equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce
dures and send for first aid or medical assistance. 
• Eye Exposure 
If liquid or solid xylene gets into the eyes, wash eyes 
immediately with large amounts of water, lifting the 
lower and upper lids occasionally. Get medical atten
tion immediately. Contact lenses should not be worn 
when working with this chemical. 
• Skin Exposure 
If liquid or solid xylene gets on the skin, promptly wash 
the contaminated skin using soap or mild detergent and 
water. If liquid or solid xylene penetrates through the 
clothing, remove the clothing immediately and wash 
the skin using soap or mild detergent and water. If 
irritation is present after washing, get medical attention. 
• Breathing 
If a person breathes in large amounts of xylene, move 
the exposed person to fresh air at once. If breathing has 
stopped, perform artificial respiration. Keep the affect
ed person warm and at rest. Get medical attention as 
soon as possible. 
• Swallowing 
V. 'hen xylene has been swallowed, do not induce vomit
ing. Get medical attention immediately. 
• Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notify some
one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under
stand the facility's emergency rescue procedures and 
know the locations of rescue equipment before the need 
anses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

• Persons not wearing protective equipment and cloth
ing should be restricted from areas of spills or leaks until 
cieanup has been completed. 
• If xylene is spilled or leaked. the following steps 
should be taken: 
l. Remove all ignition sources. 
2. Ventilate area of spill or leak. 
3. For small quantities. absorb on paper towels. Evapo· 
rate in a safe place (such as a fume hood). Allov.. 
~ufficient time for evaporating vapors to completely 
clear the hood ductwork. Burn the paper in a suitable 

location away from combustible materials. Large quan~ 
tities can be reclaimed or collected and atomized in a 

4 Xylene 

suitable combustion chamber. Xylene should not be 
allowed to enter a confined space, such as a sewer, 
because of the possibility of an explosion. Sewers de-
signed to preclude the formation of explosive concen- ( 
!rations of xylene vapors are permitted. 
4. If the solid form, allow to melt and treat as in (3) 
above. 
• Waste disposal method: 
Xylene may be disposed of by atomizing in a suitable 
combustion chamber. 
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RESPIRATORY PROTECTION FOR XYLENE (XYLOL) 

Condition 

Vapor Concentration 

1000 ppm or less 

5000 ppm or less 

10,000 ppm or less 

Greater than 1 0,000 ppm or 
entry and escape from 
unknown concentrations 

Fire Fighting 

Escape 

Minimum Respiratory Protection • 
Required Above 100 ppm 

A chemical cartridge respirator with a full lacepiece and an organic vapor 
cartridge(s). 

A gas mask with a chin-style or a front- or back-mounted organic vapor canister. 

Any supplied-air respirator with a full facepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

A Type C supplied-air respirator with a lull facepiece operated in pressure
demand or other positive pressure mode or with a full facepiece, helmet, or hood 
operated in continuous-flow mode. 

Sell-contained breathing apparatus with a full facepiece operated in pressure
demand or other positive pressure mode. 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu
ous-flow mode and an auxiliary sell-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode. 

Self-contained breathing apparatus with a full facepiece operated in pressure
demand or other positive pressure mode. 

Any gas mask providing protection against organic vapors. 

Any escape self-contained breathing apparatus. 

*Only NIOSH-approved or MSHA-approved equipment should be used. 
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